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(57) Abstract: A compound represented by the following gen- 
eral formula (I) and its salt: (I) wherein the ring A represents a 
nitrogen-containing heterocycle; the ring B represents an option- 
ally substituted 5-membered heterocycle; R represents hydrogen 
or cyano; and other symbols are each as defined in the description. 
Because of having a DPP-IV inhibitory activity, the compounds 
represented by the general formula (I) are useful as preventives 
and/or remedies for type 2 diabetes, obesity, autoimmune diseases, 
cancer metastasis, HTV-infection, skin diseases, prostate hyperpla- 
sia, etc. 
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v^-r^SA"*--?*??— £ iv (dpp-iv) «N5fc^b 2#@ y ^ 

fcteT 7 = y«:tt5^f KgW> b v^T"^" K (Xaa-Pro £fcf3: Xaa-Ala) 

15 y y^o7.7-^t-fc5, dpp-iv fidtfLtt^m^^ fcJK < 

V^^K (GLP-1) Sr^flHtflSi-SilWfcb-C© DPP-IV ©ftftldS^B 
20 &;ft/rv^5 0 

glp-1 (D^mftrn t ut> »b©-f y :/#$H£*iff^<w& e>i\ 
w#mn#^*£StfMB, &-&nfflftm&%nt>nx^z> 0 mm, glp-i 
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tm&btix^Zo l^l^p, glp-1 n±fcftiz.&\,^xtemiftx~ttm£ti 
So ^(Dtpxhm^ dpp-iv \z.£.z>ftmi*mmx&> v > dpp-iv n glp-i & 
ii^^^if vx^vm glp-i srm^-r s 0 - o^fs&m glp-i & glp-i 
uir^^-^ug^ffl-rsn^^fe, glp-i o&mftftm&is b\z.mm 
5 ^-rsw^tt^^^,, ufc^oT, dpp-iv paw £9 glp-i (otm&mu 
•tz>j?mte, glp-i itmm&<DT7'u--^bvxm&b&f%-bftz> 0 *rtzt> 

DPP-IV ^P£#-rS ^ b K <£ t) > GLP-1 ©tfUBSri**. >f ^ P 

10 dpp-iv tm&^^f- KT?*>*=a— n^.^ KYof^nt, ^asms 

»t'3b5Tiisa©ffittft, $,»ort&-><£>g^ hiv ^^©yv/< 

^<75itA^K#LTV>5-i^^tL-CV>So LfcdSoT, DPP-IV (DREW 
15 DPP-IV (E>3§giaSJLffl£;ft-t^3 £ t, ll&i&JI&JIE^S^-ei^ 

dpp-iv SHfe&s jl,ffl £ *vc v > 5 n b frb , dpp-iv W\ aulWfRtmtt 
— WO02/14271 -^^^a#fci*. — W&z (w) 



20 (^4>, ^x<D^<Dfemtemmwmm*\z:mm.t5tix^z> 0 ) x^zti 

Z>tt&m& DPP-rv PJ.W«i4Sr^r-f-S £ £ tf5!B^£*i/CV^ 0 
WO95/15309 #W*B#K1W:. — JRA (Y) 
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WO01/55105^^#(c:^. —$t&> (Z) 



dpp-iv pa^tttr^ri-s - 1 ■t>mmtsfrx\<^ 0 

*mw<D— ( i ) X7jk£ti54k&m-&, dpp-iv pm^j^ u-n*^< £p 
h fix v > & v -e & 5 o 
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[3] — (IA-l) 



10 (5£*. kflORMi^Jh^ftafcfcLT. 

(1) l~5fi©R 2 {aottI^T^J;V^Cl~8^ia 

(2) l^S^c^R^^.to-Cgm^ttT^ J:V^^#, 

15 (4) mA<D$mirzmmm*. tK^-oM^^-^^o-cr 

o<£> R 1 as#&tat & fett«*HS:^ U ( - tf>#te £ b tc 1 ~ 5 R 3 J; 
R 2 te, Aoyy, =fn % ^7V % t^y, OR 10 , NR 1 1 R 1 8 X SR 10 ^ 
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S0 2 R 13 , COOR 1( \ CONR^R 12 , COR 13 , = N-OR x \ SO 
2 NR XX R X \ OCOR x \ OS0 2 R x! \ NR x4 CONR xx R 12 > NR 14 
COOR x< \ OCOOR 10 , OCONR n R 12 , S0 2 OR xt \ OS0 2 0 

5 ~5^<DR 3 ic£oTS^£;ixTt> £V^^£r^:bU 

R 3 (2, /Nnyy, iXT/. OR 10 , NR XX R X \ SR X \ 

SO z R x \ COOR x \ CONR xl R x \ COR 13 , = N-OR x \ SO 
2 NR XX R X! \ OCOR x \ OS0 2 R 13 > NR 14 CONR u R 12 , NR 14 
COOR 10 , OCOOR 10 . OCONR xx R X5 \ S0 2 OR X( \ OS0 2 0 

io r x \ sor 13 , m^m^hx-hx^mmm^tMmmm^mvxhx^ 
mmm*t>m$i£tiz> i ~ 5m<D&K &.oxw&£tix-b £^c i ~ 8 mm 

/NP^y, =hn N i/ry, or 10 . nr u r 12 , sr x \ so 2 

R x \ COOR xc \ CONR xl R x \ COR 13 . =N-OR 1( \ S0 2 NR 
15 XX R X \ OCOR x \ 0S0 2 R X3 > CONR xx R 12 , CONR u COR 1 
\ CONR 11 S0 2 R X5 \ NR 14 CONR n R 12 , NR x4 COOR x( \ O 
COOR x< \ OCONR u R 12 N S0 2 OR xc \ OSO 2 OR x0 > SOR x \ 

R 10 te 
20 (1) TK^^ 

(2) mm&^mvxhx^c l-s^mm, 

(3) mmm&m^xhx^mmm. 

(4) IiS^fLttiV^iI^l> 
R x \ R 12 jo&X$R 14 i*%:tL*:tim±L,X^ 

25 (i) fcmm*. 

(2) mmmzmisXh x^ci-smmm. 
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(6) S0 2 R 13 ^U 
5 R 13 te 

(1) wM&tt\^xh£^c i~8 mmm. 

(2) lilSSrfLt%j;v«^ 

(3) ItHrfL-CtiV^iilr^L, 
k & 0 £fcte 1~5 (D^^T^t> U 

HPS Cl] [2] WMLtm^n^^-to ) T^^tv6*u^ Cl] 

[4] (IA-2) 



(^cfi N -f--<TO|B#{»3S Cl] *5£tF [2] t I^U.#*«r^"t-o 
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io [7] itu^g Ci] 75^ [5] ©v^ti^iaico— ^ (i) -wsftsfc 

[ 8 ] ^^f^JfV^f^^—^: IV ^tt^IOfK*5 £ If/ * fcfif&lfcjJW 
t&5M [7] SBife^J, 
[9] ^yfS?^f^IV^ttM^, JJBii, SBM 

15 mm, Hivii, ym^mmx-^ib a tu^i cs] ib* 

[10] (I) •C**tb5fl2-fr**fcH:*(0«([i:flW( Cl] §Efctf>P 
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[13] tm [1] |B^>fb^*fc{»^§r^U-C^^|Smm^> 

[14] mm [l] WM.(0\\^m<0^xi Yyy^Xzmt^o 
10 ^WB**, ^AtcJ:o-C«t>$^S^mit^«x 




/K C2~8/;^-/K C 1 ~ 8 7Vl"¥ V V s >\ C 
15 33J;U*C 3~8T/Vdf-^y ^^^^>-T 0 

20 C 2~8 7;v^ /Vfct** rc^n/K /o^/K ^>^~A\ 

ci~87/^y7^t(^ pt^-y^^ /n^y^ y 

fUr^ ^v^y^^, ^v^uf^ ^^y^^> ^-^^y^^j: 
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^n^y^tt, Stiff, JUK*3.fct*3 #*«rSMfei-5„ 

10 ^m^j ^ttts, 

rc3-i5©fi^ -SRS:*fcr±=ai^»*9ij fcf*> C3~i5© 

titiZo Mz-&, ^B^y, ^p^y, i^n^O'*^ 
15 i/fv^zffy* ^n^^V, ^nyty v-^n^^ 

^^ni?>*"7*^V % ^oKf*V, ^nb!)Kfi/y ^orh77 

sfcn^ is? ^y'^wy/-tKo^ 

a s — f^-fc^ s'->T^"fe^ 7tt7f W, T-fe^T^ 7 A' 
^-U^ ^^-T-W^, 7xfVM/y 7yh7ty ^fn [4. 4] / 
25 -J-l^ ^fn [4. 5] 7*#^ [5. 5] <7V7*# >\ If d [2. 

2. 1] ^Zf*^, \fl/?n [2. 2. 1] — ^-2-^>\ n [3. 
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1. tfV^P [3. 1. 1] tfV^n [2. 

2. 2] tfV^ci [2. 2. 2] *-?#—2-x-ls s T^^r^? 

T3~l 5i©iilf, SKSfJSTFfeitWKHJS^^ba^SnS 1~5 

m<D^T^m^^^m^ tc fe=m?mmm \az, 3-15 
3~i 5M.<ommm*. mmm*&£x$mnw^frbm$i£}iz> i~5in 

Ifn— ;k -f?^-/K h!J7/-/K rb7)/-/K fc^y— /K 

15 t 0 ^^^, t°y ss?:^ fc°y^>\ rift"^ ^rifb 0 ^ 77^ 

1^7^ ^-trfe:":/. ^^^v, ft^7>, ^tf^ N ^-^ihy— /K 

— /K 3r*WTi?^, ^iMff:^ ^^i?T-€l: 0 V. ^ 

T^r^-/K ^T£?V\ ^T^T^V, ^-Tiftf^ ^T^Tiffc'y, ^ 

y^^y, y^ys^ t7f y^y, ^y^-y-y 
y ^yy^-y-y— a\ ^y/f7/-/K ^^y^r s: ^y— /k 
25 ^n^y, ^^y^-^r-fei: 0 ^ ^o-y^-y-ift 0 ^ ^^y^-y-^r-tf t° 
>\ ^^y^t-^, -^y^r-tft 0 :/, -^y^r-^T-t? ^o-yr 



10 



WO 2004/016587 PCT/JP2003/010401 



^^y^r-^t 0 ^ ^^y^yif^ ^^/^TVTV— /K 

ny ^ jstryy ^ % -r^i/y hyryy^ hyr/y^ 
10 Thv^v>, Th7/yv?y, f^yyy, ^7/y^, v?tKnt°y 

p^7^^ t o ^^y x i^t kp try rb7t Knt-y?^ 

— t: Knt°y^^^ Knrf t°y % f >7t Kt2Ti?t: 0 >\ t K 
15 nTi?tr^> i?tKn^^ 7b7tKn^7fkV, /-?-fcKn^ 
Ti?l: 0 >\ Or*r*/=7^^ i?K Kn77y, T b7t Kn77^ 

5>fc Kn^7^ rb7t Knl^7^ S?fc Knt^tlfy, rh7tKn 

31 V, rF7t Knf-t7xy, i^fc Knf tt°7^ ^ l>9 1: Ko^^-tf 
20 i?t Kof xtV, fh^tKPfxt^y, t: Kof-xtfy, 

Kn^y^-^-y-y— /K Th7tKn>fyW^ (-f V Hr^-^rV y 

25 5?t Kn7?f fh7tKo77f>, Kn^fi?7y**-;K t- 
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*y~i?t: 0 >\ ^fc Kn;*-*1K?r-tflf:^ T" h 7 k Kn^^iJ-^Tifk"^ 
t Knt^ft^Tff^ i^k Knf7v?T/-/K x h7k Kof7 

>\ 7f7t FnfT-^tf^ k KPfT-^tV, S?k Fvf-T&TH 

10 P^y^77^ /^-t Kp^/77^ ^tFa-fy^/77^ ^ 
— fc Kn^y^/7 7^ v^k KD^/Wiy, k Kn^yy* 

7f7t Kn^y y y\ s<— k Kn*y y >\ Kn-T V*/ y >\ X h 
15 7k KoW y*/ y ^ t Kn-f y$r/ y y% Kn7^7^ 7" 
f7tKP7^7^ /<-tKB7^?^ ^tKPt7f!)^ X 

b7t Vn-ry^-V t: Kn^^^y^^^k Kn^/^ty^ 

fh7t Kn*/*f-y k Kn^y =ar-y-y V N -^t: KB*t/5 ^> 

7h7t Fo^rt^yy, ^-tKow;^ i?tKnwyy, t- 
20 h7 1 Foi/yy y >\ ^-kKp-ywuy ^yy*:*-*-y-^T>\ s^t 
Fn^yy*t*t^y, v?k Fp^^W^y tr^y^e/i^y 

t FP^yyt=3rty-;K a*— k Fn^y/t^ty-zK S?fc Fn^V 

/f7y-/K^-t Fp^yyf7/-/K^t Fc^^y^ s: ^y— ;k 
t Fp^yy^f /k Fp^vy^fy 7h7t fp^ 

25 yyT"£k°>\ i^k Kn^yy^Tiffcry-^ F7k Fn^y % /^7^fy, 
^yy^twy, v>k Kn^yy*t*tf k°y, 7h7tFo^y/t 
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SrMtS^^^^SSi: UTtt, c 3-1 0©^iS;, 
n^>\ V^o^^ S/^o^^^^^ S^n^rif^ v^-fZls^ 
^-fe^, v^n^T"^:/, ^^n^-^x^ ^p/^> ^nfty, 

HI (3*C) ^tSf^OM^ittTfi, C3-15©|«^ 
20 i/^n:/*>\ v'^n-^^^V, i/^n^^i^V, i/9 v^-ftf-y^ $✓ 

i^^p^T^ S^ns^^y, ^p;^^ i/^ofty, ^ 

^v^>\ ^p/ti;xy, ^nf*^^ $?t Knt7^yy, ^ 
25 h^t KPt7^uy^yfy^y^ 7^i/y^Jf^if bfrSo 
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5 fnyv^ i?tKnt°P-/K fcV<y >>y\ S?fc 

^o-y^^^v, ^>k-;k ^yKyy, <ils#V— A\ ^^v?^ 
10 y-/K =¥/yy, ^y*y y y\ =^yy^y, 3r?-yy y\ t7fu^y, 
y^y^-y, ^;^tuy, '>y/yy, 1, [4. 5] 

15 -lomvwtmm.*. mmm^^mM^^hm^^i^ i~5^<o^ 

if^^V^ t°0U^ Knt°n— /K fcf^<yi?y\ S>fc Knt°y^y N 
fh7t Knt°y i?y, x h7t Kn77y r h7t Knt^y K 
ni?9 S?fc Kn77yrf7t Knft7xy -y>t KDft7xy, 
20 KPfT^y, TF7tFof7-f^ fb7tKn^7Uy /<— t 

KPdf-7 y ^tKn-f> K— A\ t Kn^fy K— /Kc Jftf^f btt 

So 

^^•■K rgm^Sr^LT'b.tV^C i~8&f8NKj fc*5lt« rci~ 

25 ^aw*. m^^vxhx^c i~8^m^j mparts remsj 
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$ 7 % Z? (C 1 ~ 8 T)V^-)V) 757, C2~ 8 7^K C 1 ~ 8 T/V= ^ 
S^/Ptf^/K ^^S^V^^^/V^^/K ^^^^ ^n^y, (CI 
~ 8 T/1" 3 M') KsVfo—jVT 5 7, C2-87 ^/WT 5 7 , 7x C 3 

5 ft5 0 

10 msj mm. ci-smmm. fcwtm, ci-87/v=^ ^7 

(C1~87M/U) 7$/, S> (C1~8 7;^;V') 757, C2~8T 

*^viJfls s (C 1 ~87VV= a EVl') ^;l/*^75 7, C2~8 7^ 
75 7, 7x=;K 0 3-8^^07;^, *5 £tffc° U i?/W»blR*il 
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©vvf*i/t>$f* bv\ 
-T 3&t>*> % —m^ ( i ) ~e7FistiZ)ib&i%><D 5 — ttst (ia- 1 k (ia 

-2) % (IA-3) , (IA-4) X*m£tl%it&m<D\,^*l-bift&V\,\ 
5 v^ci~87;^;K H&aSSr^LTfc £V N C 2~8TA-^/K fii&S^ 

<£ 9 b < te, R 1 ^ «mS%^■L-C^J;V^C l~87/^/K 
10 te\ C 3~8^nT/V#V. -^i?^ T^^W>W*b<, 

£b-ctefc°y^>\ ft7iy, f7/-/K ^y/mv^ 

& J^T/V^VK 7K^^ Cl~8 7/1'3^ T->/K 
zfc>v\ CONR u R 12 , OS0 2 R 1! \ NR 11 S0 2 R 13 , ^tr^>\ 1/ 
15 7/, g&£;ft/C*>.J:V\^|^ «m^tbT^J;V^^^tf ^tt^o 

-fS'bojW* bv\ 
20 T^J^U ^iitDSr^bT& £v\ 
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5 — jftss ( i ) "c^^tLS-fL^o 5 1>»* uvMb-a-^i — ( i 
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. -flS* (I-b) 



io i--<-coiB-^}«i5il^c^^^-r 0 ) % (I-d) 




d-d) 



3fe£^*rf-„ ) % (I -e) 
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0£4>> i--<-c^ia^stiiBti^c#^3fe^i-o ) , -asks; (i-j) 




10 -r^-C^IB-i-^ftfia^lRlC^Sr^-t-o ) s (I-k) 
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im 

is — (i) ■e***L«*38Wb^*r±, ^©^SreftMit-stttte&ifc 

. £*l6„ swum*** mib-Cf*. TA-# y &JRi£, TVW* y ±3g&JRItt* 

mm&m&* &£x$-®t?& (i) ft7 5 ;m%&*<e;tsw& 
20 &jsi (#y?.^ thyi)^) (Dm., r^v±M4tm (x^yvj*. ^ 

y % ^x^/^T^y, hy^ (t Kn^f 
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10 mmay!iftm&<Dt£\,\ ^.m^-h^m^^o ^g^^^^^u-c 
[i] (i) xm&tizfc&mte, (n) 



15 (5£«K Xf«^T-^^^r*t>b. ^<^OfE^teiiuiB£l^e#Bfc£r 

mkm*<o&mm<D&uwmRfoft.&<&hfcx&*) , 

1 ) T/V# y ^#T^*3ft 3J&*£«0S, 

2) ^tt^#T^*3(t^J^^^> 
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3) MTkmtmfcxzmmBij&m&mf 
5 r^* y ±m&.Wk<oamikm (TK^b^y^^s *SMb*^^^^^) > w 

T\ 0~4 CCOtiJ^TtT^^tl/So 

^^-=afi^-^, ft&^^vK x-y— /HW 4»> WW (ft^ b 

15 3) JP7K*4M»^J;5ltt«llSlS«, 0S*.tf, ttft f/H (ff7t 
, ^-h^ (x-fe h ^ y *f->v^)v>r h ^30 , ~ h y a^ (x-fe b 

JE*fctt^JEETO**#H»T*^«:^i6r^=^A^T. 0-2 0 

[2] (I) •c^stts^-a^tts — (m) 
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OH (HI) 



(TV) 




R 



5 (ss*. -r^xcDm^-immtmcM^m^-ro ) w^ste^^r 

(1) KSrfflV^:^ 

(2) m&wtM7km&m^ziT&;, 

10 (3) ^^J^rfflV^S^#^#(f btt^„ 

WT^fcteTkM^hy 7^^f) £/I^T, 7^^0-4 0^^ 
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^fcf^fl^#: (^nn«^K ^no^y/f/H) 0~4 
10 0X:-efcJ&&"£Z>ZkK£V)ftt£t>tiZ> o 

(3) i^j^iv^5*feii> ^j^Hts ^#y»i:r5^ mmmm 

/k 7f7tKP77>'f) ^fc{«^t:\ (trys>^ hy^ 

15 |^#ftT, 38g^J ( 1 , 3 - v»v^ n-^vvKfr/V/S^ 5 K (DCC) > 
1 -ai^vv- 3 - [ 3 - (£M f-/l/7 57) 7*n 5 K (E 

DC) > 1, 1' -UAstf-Ati?* & (CD I) . 2-^nn-l 

(1-propanephosphonic acid cyclic anhydridex PPA) ^fflV^^ 1— fc Ko 
20 ^i/^XhPT^/V (HOB t ) ^rfflV^fl^V^Vv^ 0~40°CT* 

(1) „ (2) *5<fcT>* (3) OgJStex ^Tfrfc^Stfetf* (TA' 

— fi« (n) tv^$H5Mfl (IV) -e^ats^-g^*:— 

25 (V) 
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Y 



OH 



(V) 



o 



(v) ■v^tstiZik&m, i-jfc^>*>— flgss (v-i) % (v-2) , 

5 (V-3) N (V-4) , (V-5) % (V-6) % (V-7) ftXTfi (V 

^T^RJSIS^^^ R Sa s R 5 \ R s< \ R 5d f«tt^R 5 ^(^C5t* 
SrifcfrU R 6 % R 6l \ R 6 % R 6d x R 6 % K. 6 'ittti^frK. 6 tm^Mtii 
10 Sr*t>b (fcfcU R 6 \ R 6 \ R 6< \ R 6 \ R 6e s R 6, ©5VM<t 

ofe*mm^r%:mfri-o ) . R^^R^^^ms^u-ct^v^c i 

~8 7/^;V^i^t, B o cte t-^h^v-^/^^/VSSr^^U Me 

15 ^/Vtfc—A'S^ibU N a HMD S te^^iM ^ViH^lF h P ? 

S/SX©^ (2) fc^T, k lte, ttfcR^S^fcS^fcttO 
1 ~ 4 <Z>g$c£r:g;b U f&MR 1 (Dm&te^&ia* 0 *fctt: 1 ~ 5 <D 



20 
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(R 1 )i 
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Boc' COOQ 




(XVI) 



(R 1 )ki 



Tf 2 NPh,NaHMDS 
OTf 

(XIV) 



Boc COOH 



Boc 



(R 1 )ki 




/ 



COOQ 

R , B(OH) 2 ,Pd(PPh3) 4 , 

\ i Na 2 C0 3 



(XV) 



(XVII) 




Boc COOH 

u NaH 



(R 1 )ki 



Boc COOQ 



<r,, yS 

Boc COOH 



Boc 




(V-4) 



COOH 



IX 

(R 1 )ki r X 



(V-5) 



Boc 



COOH 



(R 1 )kil 

Boc COOH 
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-UERJ&E&a; (1) ~ (5) ^fctegjS^fcW^MfcKfe^tmaiW:, 

X%Z> 0 

#ijxj£, — (XXVI) X*7F&tlZ>fc-&yofe. Tetrahedron Letters, 1998,39, 
5 5887-5890 * fci* J.Org.Chem, 1995, 60, 2925-2930 tcSMfc £ tlfc^r tfefc' «fco"C 

±|2(^KJ^xm^: (1) ~ (5) „ OT^i~^»J^lB<fe$^ 

m%.&. -m&. ( i ) 

10 H H 

-cfes-fb-a-^^Wfr-efes— ^ (v-io) 

r^> (Rl)k (v-io) 

Boc^ ^ 

COOH 

15 (I) *K 

(R 1 ) k 4 

H 

X'&Zik&motpfflftxhZfc&Vo (v-i D 
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(V-ll) 



COOH 



_fcJBtf>— (VI) £fcf± (XVIII) ^m£tl&{k&fo<Dftfr*>&tei£'t 
Zik&m, -r^t>tb—^ (VI- a) ^fett (XVIII- a ) 



5 ^SfrSfb^fc&^TKJ&Xg:*; (1) £fcte (3) ^IH^feiLT^it 

fctt-T i £ k: j: o r t> M5t-T -5 w t a* -e # 5 o 
io ^/w^^^/v^o^s^ b-cft, m*.t£* ^;vm, r y a-s. 

t-^/V-S, MJ^nnxf/H, "O-v^v (Bn) X. ^m^-vM^^ 

/V (MOM) (EE) Y^^Y^U^^/V 

15 (MEM) S % 2-Th7tKnif7-^ (THP) Y V * f-fisis V /V 
(TMS) (TES) £ % t-^/^^^V^D/V 

(TBDMS) ^ N t -^W7x=^!/^ (TBDPS) £ > Tir^ 
/l" (Ac) ^ N ^P^f^S, -O-W/l^ -O^A- (Bn) S> p-* 
h**"*^/^ 7y;^^^;^=/i/ (Alloc) i, 2, 2, 2 
20 - h y ^ n nxh^^^-/p (T r o c ) Wg&m-fb*lZ> a 
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h*f%jw£—*&s ry/^^;^^ (aiioc) i, 1-^^ 

;V— 1 — (4 - tT 7x^;U) en h=3f-i/;*7/V#~/V (B p o c ) ^ hV 
tn7-fef;vS> 9—7A'3r\'~;V* h^s^V/^/v^ ^o-^/v (Bn) 
p-;* h^i^^vVl'X, J<l/V)Vi>rZ<r*/*^-)\< (BOM) 2- (h 
5 IM^/Wy/V) ^h^S^^vV (SEM) S^tf* W£>*b3 0 

p< h^rv'^/V (MOM) 2-f b7t (THP) & 

7^=.;\s*?-;vm, T-fcfvV (Ac) S^lfb^So 

io ±«b/t^fct>**K:36>o3WRWfciiiii(i-T*# zm^&MmmfeZfotiL 

V \, #!l ;t T. W. Greene, Protective Groups in Organic Synthesis, Wiley, New York, 
1999 \Z.mM£thtchV>&m^1bthZ>o 

15 (1) T^ZVtofcftffi, 

(2) Mtt^Tt-*5tt5^®^> 

(3) M7km&Mfc£Z>W.imBiJ&s 

(4) ^y;H©MKJS^ 

(5) &m*m^tcw.i%mBijfc. 

20 (6) ^mm^ffiVNfc^^^^^ff e>tb^)„ 

(1) T*%vm7kftMK£Z>®L1!mE£J&fe. 09*-tf> W^IK 

h y ? a, Tkmtt;* y !7 a> TK^-fby a^) N r/v^ y ±«^m 
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^nn^/vA. h^^/k r~y— >M?) 

(3) tofrmimKzzt&iMWkBu&tz. mz.it. mm (^-tvwr (Th 

10 ^V^) , (Tirt>>\ ^f;vxf;^h^) > =-hV^ (T 

( 4 ) > y /v«<z>jtt««Rj£ra:. tK i mm u 5 5 <cr h 

7tKa77V, Ti?h~ MI/HI) 7 l h97*Wy ; e=!>A7;vt 
KSrJHvvt^ 0 — 4 0°C(Z)^-eff^t?tL5o 

(5) ^&JEV>;/Utt««Sj£:«, fll&tf. £H£?g*)| (ffclfc, pH4.2~7.2 
20 oai»***:W:-t*tfe©aWi:^ h7 t Kn7 7^©tiiIi:Oi^ 

$Q *K t&sfeffil&a^T. jK*T?*>n«Mi*«*^rt«:^fe, 0-4 0°C 

25 y/K 7^) , TK^fcf^tLb^-a-^f. h^f 
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^if) £Tf/&itt&fmm8L ( 2 -^^ju^^^m-r hvv^ 2 - 

5 /w*^7^W?7^^A (0) „ i&fcifx {YDzr^—AsifrTszrj-y) 

7i?VJ* (XL) , BW|/<9^l>A (II) % ^bhy^. (hP7x=/V*77^ 

n>?^ (1) 4$) £rfflwr, 0~4 0 < C©?W-cff3&ibtLS o 
•^fci, JtfBEWMcfc, T. W. Greene, Protective Groups in Organic 

Synthesis, Wiley, New York, 1999 fcfBic £ tlttmK <£o~t\ £r?T 
10 *5it*S"tf#So 

15 *>&ftteteto(D%mz$£<>x$m'rz>Z.k&-e%Z 0 0y*.tf, (iv) 

— ^ (m) ^£*xsfc^#>kk&*n<z><ffc; 

25 — ^ (I) ^$^t5*»OT^•a^lfe<^>#^4W:^fir^^:^Sv^>b©■T?a>9, is 
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5 2®$i^i, mm, gBMM> hiva &mm^x-a^ 
— jfts: (i) -e^$tts^#^*fc^ttb^fi, 

io ss.k-ov^fcte 

(i) -e^$tt5^^^ffio^j©#^!i^ l-DCDwrnw^m 
j&fr&m&vtc.m&m<D : BWix& j *vx-b x < , -ztcm* <Dmm\z. 
15 -r^m^t^xh^\ ^(Dm^(omMKvx^ir^m^ia^ m&?& 

(i) m^m#J£^&-^UTt>J;^u 
*tm^#^^^mii5fi©fcfe^^^Ji!bT«, Mill ^/i-^^ 
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10 iiSbSK ^ y i/frWfemmt u-c ^^y-K, Uv?^y~K»s 

>f U ^JBfittitt&ftl i: LXft, ONO-5816 N YM-440, JTT-50U NN-2344 

15 y^y^«s^tf6>tt5. 

0 3T KW-y fSB&IMWKt Ltfis AJ9677, L750355, CP331648 ^ 

20 -j&st (i) -e^^H^-fb^^fctt-eoifiLtt^ JMi£TftUB<0*&^*5J: 

Tf/^.tz.fetg&& Bt&b tt> MT P (Microsomal Triglyceride Transfer 

Protein) ffiftftk HMG-CoA »5gBI$I&&£!U 7^7UWt^H?Ht 

^ 7jzf7-v%kWM (y^f^v^mmmm . acat (t^coa = 

/ffi?f-Bfc#*&i£# (ileal Na + /bile acid transporter ; IBAT) PlW^J, L D 
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M T P pa tbttt, BMS-201038 , BMS-212122 N BMS-200150 . 
GW-328713, R-103757 bti% 0 
5 HMG-C o AMyim^mMMt LTI4 S TFW^fy, ^/W^^^ 

ACATPaW$J£ U», F-1251L F-1394, CI-101K K«*# 

if fcHSo 

P7^f^7-h7;K = !)^ ^ y ;7^^7- K ^7^7-h, 

if^^-k ^^sy^^y— hm*mft>tiz> 0 

ACATPl^J^ Ltll C1-101U FCE27677. RP73163 btb5 0 
15 /«I&paWJ£ Utft, SCH48461 £>*L5 0 

5 0 

LDLgtMTOJ • f§9!if Itft, MD-700, LY295427 

20 y ^~tfpa$£ij£ Ltii, y y h^#tf £>*l5 0 

-a&a; en T*^$tbS^#j^ffic7)^j(D®*itf*#^p^$ti,^v\ 
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5 "C — 0 — ma> e>mtu^ p $ m *\ * ttri&A— as fc *k — ekio g\ 

^3A/iitrfBLfc£5m, ^#ftttffi>«rO^#tJ:J:»3^»i-rS(D-e, _h|B 
10 I^tfe5 0 

— ^ (i) -e^^tbS^^^^, *fc«-^ (i) x-Tikistizik 
&^bm<Dmm<D&mm&±m<DEtox*m^z\a^ mm. ^m^tcnm 

15 ¥«K fM, SEH^ ^^&> *HSi$meic.):l>jl 

ii^ J&A— ASfc9, — HI^o#, lng^blOOmgroflB 
t?- 0 -m^ ktfcHI^ p $ *l5 * ft tt/fcA- A S fc t) > -m mo # , 
0.1ngKl Omg©jfflt?-0- ISJ)6*feSWagNKP»-^*tt«36\ ^tcte 
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5 SfcttPB&ffll (7^h-^^ vy=hwK ^3-^, 

mp&k mmqsm* %<m. nr$m. msm, ^mnu «#»u wmm 
20 m^m\^x^xh^\ 
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^ps#ofcfe^^j^j^ic^ y^j, ^y- 

10 £*b6 0 

20 (i^^vi^y i/P^fy^) % £Hiak&£g eft*?* y >% a^i7-fe y >\ 

sfcfc, ^s^u s^ai, vcwum. mmmm^A.x^xh^ 
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— xf;l/-fe;vn- ^4$) % cfJ5fti||!l ( h y ^y / -/KT ^ >\ ^y/o 

^jh^bai^sfeom^^fctta^i^ii^bT^v^^nSo £ fetes 
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rfttSo mtf, »bb. samm. d^HB&Jt 

15 mmru mam, — w&z&&$&m^ — ^mz-^h^mm 

2,868,691 -?§-:& it>^I 3,095,355 -Jf-J^U < tB^£*L-CV^o 
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mm (y >wfr v v mwtr v v v&tg) > $mmmm (#y va> 

m*t£itmmzi£xtiim-irz>j&nx3b<>xi>£\,\ 
is zfri&<DWAmteteto<o%mzmKxm&£tiZo 
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5 5 fcfc 

UTV^„ * fcDM S O ft v 5 ^ f K^t^ t , DMFttN, N 

ft:^ £*T<^frn^<^ift£tes ACD Labs 6.0 Name -Cfr&ofc 0 

15 : (2 S) - 1 - [ (2 S, 4 S) -N- ( t - ^ h =¥^#/V#~ 

-4-;7ac:=/Vlfny S?V-2-^Ao&/l^— tfa!l'^-2-* 

(2S, 4S) - t -zf s f-;Vfs?V^=.;V-A-y^^.?V\fn ]} 2- 
(5 2 4mg) „ ^/bP7/!);M?^;W — b (42 
20 6mg) &&X$2-i/T SVvyVZ/ -mmM. (2 6 4mg) ©DMF (3 

m i ) m&i^ o°cx* h y =^^r ^ ^ (o.56m i ) sriiTu ta&Qs&sm. 

&Sfci*U Lfc 0 «»Sr^9^»«U (440mg) 

25 2r#fc„ 
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#3f#!2 : (2RS, 4R) -2-7x=W/y ^-4-*/V#>t 
L-^^-T V (1.21 g) ©Tk(lOml) ^yX7;>7t K (1.06 

g ) <d* z j — A* (i2mi) mwL&tox., i ^mmw\^tc 0 mm 
mzzwiv, (i:D -cas*Mfci£*iu mmi\&m a.so 

5 g) Sr#fc 0 

###j|3 : (2RS, 4R) - 3 - t -7' f^r^M'^V- 2-7i^ 

##f!l2T?fKftU*i'ftS^'4fc (1.79 g) (E>^*/— /V- (9ml) N 1 MtKMs 
10 b y * AtK^ (9ml) KV-t -7f/V^*;^i — b (1.87 g ) 

(9.5ml) SrJP^L, SS^WttWLfc. #GM^ttMfclfc**FLfc. M 
Sr^y^ntr/w^— ^/w*casiMft(e*U «®fb"S-<» (2.40 g) &#fc 0 

15 #%#|4 : (2E, 4R) -4- (t -^h^^/WT^) -4- 
7 a. 2 — ZfT- 

(2- (N- t b^v^/W^/VT^ /) - 2 - ^ai^Ac** / — /V) 

(i4.ig)*5J:tj ? ^-^-^-r>'t^m(i, i, i-byrth^)-i, 

1-^tKp-l, 2-^yXa-my-^-3 (1H) -3r^) (25.3 
20 g) (D^no^y (200ml) ^Sr^taT? 1 H#HgJt#Lfc„ 

l£ (7 b^i/^/V/tf— A^^l^) hy7x^*^7t7^*l £k 

U ^»»t«:*«Sbfe„ »aE*^9^»S*U ^M^-a-^ (14.7 g) £#fc 0 
25 ##M5 : (4R) -4- ( t -!7* b ;Vi$~;VT % / ) -4-7^= 
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&mw4'vmmvtc.4k-&M (i4.7 g) <d^#/— /v (2 5 0mD m&\^ 
io%^7^!>^i (i.5 g) zmx.. m^m^mnmnT. ^trr?6n# 
mmwvt^o Rj&ta&fy&zm&s ^m^mmv, mm^m (n.osg) & 

5 

##{3|6 : (2RS, 5R) -2-fc Kn^f-V- 5 -:7:n=i/l'trn If 
1 - # i^ift- t - 

###d5^$Btbfc'(b'^ (5.19 g) ©h/^y (1 0 0ml) i^M, - 
7 0°CT?7K^ti^ y ~7 f- AST As % ~*7J* (LOIN h/V^V^^ ; 17.5m 1 ) 

io sr^o < v) mz., m&m* 2 B*naH^ ufc. m&u&m \^mmmk-r mj * 

##^J7 : (2RS, 5R) - 2-^ h^V- 5 -7x=;Hf a P v?y- 1 
15 - # t — Zfzf-tV 

##$| 6 -CfiBfe * / —A- (80ml) p - h 

^*/v#VBftl3iOMft (16 8mg) SrJDx., H^4 0^«lfc. 

iWU ffc««««&bfe 0 aWtS:*9 A»«U ^Jg*b#^ (2.56g) &#fc 0 

20 

##0jj8 : (2RS, 5 R) - 2 -l/T / ~ 5 -7 x^;Vt°n D S?^- 1 - 

7 "OKaS Vltit&b (2.56 g ) *5 £ V b V * 7-Asis y ^'>7= K (1.83 
g) ©^on^^y (10 0ml) m&\^ -78tt=7s/ft*^ 
25 -tvv#£#: (2.62 g) SriRTU S^MiS: 1 5#IB*#Ufc. RJcSifi^feHHa 

ftRWt&&^hv v&Tkmm&iia*.. Mm#aufco zKSSrftik^A'T? 
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ifflu taiir^iiiiit. mm**7J»mmi^ mmfc&m (2.42 

g) £#fc c 

###19 : (2RS, 5R) -1- ( t -zf Y *l'#A'tf~A') -5-7=. 
5 ^Vtfn!J^-2-«^ 

8 Ltcik&W (1.59 g ) (2^ * y — ^ (50ml) SSfcKl, 5 

NTfC^b*^ b y # (30ml) %Mx., m&Vo& 7 5 °CT* 3 ^> 

^^-ettWUfc 0 #»S&S£J&&*«SU «Ms6* (2.42 g) Sr»fc. 

10 

#^jlO: (3R) -l-f7-4-rf^t°n [4. 4] y^V-3- 

L - v^^-Y V • y ^vVrc^^vV • (3.00 g) ©cn^ry— /V (2 0m 

1 ) f&ffi£*s9 n^s? / ^ (1.70m 1 ) SrJn^. x 7 OtT' 3 B#Ha31 

mm\^tc 0 mm&xy&mmv. mxm&vi (2.01 g ) 

mnmil ■ OR) -l-^T-4-nf*t: 0 n [4. 4] /^-3- 
20 tf/vtf^ift 

#%#J 1 0 T?3R3t Vtcit&yn (2.01 g ) <T>*9 J -/V (20ml) m&fc> 
0°C-C1 NyjcBMb-*- h V ^AtK^ (15ml) Sr*D^L> a-^Sr3I^WH3l 

#ut„ sf&MiaNit (1 5mi) u nma&to 

(2.74 g) «r#fc„ 

25 
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7kmikTfr^~&J»y f-^J* (1.71 g) W^/ls^—Tsl' (50ml) M 
fflmz2-i/TS'( ^#"y-2~%7Vi$l/&^;\s (6.02 g) Orh7fc Kn 

77^ (20mi) mm^ffi-f u m^#> * 3 R$m»ft u fc. rj&»-£4& & 

OttJ^U 7K (1.7ml) , 1 5%3fcSMb**- b y *.Mc$8$jfc (1.7ml) *5 

5 £TJ*7k (5.1ml) SrfflITU M^lfC3 O^MjJHfsUfco £j£*ftg*i 

st^jbu zm&mmu wmb&to (4.45 g ) 

13 : 2 - t b 3?^% jVOfr^jrVT 57^ ^vW 2 — f /V 
^ ? J —)\> 

10 2^Stt3£Ufc<f&£^ (4.45g) <D 1 , 4-^^^ (4 0ml) 

1 h (5.49 g) Sr*p^. N $a<a-«j«r^i&-c4 

mmfc&W (3.63 g) &#fc c 

15 

14 : 2-t-7*h ^v'^/V^^T 2 — fVV 

1 3 -VSm Istcfc-fr®} (4.60 g ) ©DM SO (80ml) feWfc h V 
x-^^T $ V (14ml) &M?Ltzfob =.m\MnV V i?fffifc (7.93 g ) «r 
20 4>b-foJp>U m^Sr^Mt?2^jt#b^:„ ^^fcSrSMcfciiM*, 

*«r*9A*»3RU «WMb£*i (4.21 g) £#fc„ 

15: [2-(2-p«h *S\?~A') J l/d?Z/- 2 — i ?V\ * ^/V* 
25 . /w^^yi- t ^ (EZM) 

(^ h^F-SO^AO :7ai=/Wfr;**— !7-k (26.2g) ©THF (7 
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5mi) mmmz.o°cx~% v ^-t-^b^>K (8.57 g ) ©t-^;- 
(95ml) mmzffiTi,, m&m*immM&vtc 0 £^###114 

XWk IstcikG-m (4.20 g)OTHF(lOml) $«£:}&T U 0 

-ei^m#bfc 0 rj©^4»iji7K (50ml) &>&n;u mm=^^ (2 0 

Omi) tiiLfc, til ^ttK*3 £ t^^fp^ toK -eM^:^^ U KIM* 
^Ib/co mSSr^-MtaslU mmik&W (3.87 g) &#fc 0 

###Jl 6 : (2' RS) -2' h^r^tfn 4' - 

###11 5X~mm.Vtcfc&W (3.87 g) (Dt? /— 7V (16ml) *5j;t^k 
(2ml) W&fc, P- b/V^^^/^V^lTKfP^J (3 0 Omg) ^Mtl, 

(10ml) SrJQ*.. ^I^^^-eiffll, fil^r 

!)Sig B H a U WMfc&W (2.84 g) £#fco 

##^J17: (2' RS) -2' -^TV^fcTn [-C^^y-2, 4' -t° 
nD^y] -1' t -^/v- 

1 6 -e§g5gLfcft;-8^ (3.47 g ) <Di?? nn^^y (30ml) 
t£- 7 8tti/7/ h U ^^i/V^ (3.4m 1 ) *5 ^^=7 s^ffc* ?*S*^ 
(3.2ml) «C#^TU 7 8 °CT* 9 0 #|HMfc 

#Lfc 0 S^-a-^^fO^TK^by !7A 7 K^ (2 0ml) SrJP^., 

\K&m (2.97 g) tr#fc 0 

#^J18 : (2' RS) Of^>?V-2, 4* -fc°n!)^] - 



60 



WO 2004/016587 




CT/JP2003/010401 



2' 

mmmi (2.96 g ) <om^m (2 5m n mmwzi 5 

nmz.£t>\z.x.? /V^MtL, £i®Ufc 0 «H^«J (2.80 

5 g) «r#fc„ 

*#{919 : (2' RS) -1' - (t-^h^^/^=/V) -*fcTn [-f 
2, 4' — tfn ]) v^V] — 2' — X/lstf^Wt 

1 8 -eiSljtbfc^^ (2.80g ) % 1 , 4-*?3r*rVy (20ml) 
10 *5 £ t>* 1 MzkBWtrt- by* AtK^ (20ml) KV&fR U 5?- t - 3^vV 
>^;*7/Vtf^ — b (2.18 g ) <D 1 , 4 - (5ml) igJRSrJa*., 

4*srM-e 6 mmmwi^fco mj&m&mz 5 y ^^tk^^p 

tt/i'tr/i'X'—TA'&v&m&Vs wsmt&m (2.75 g ) &#fc c 

15 

#%0ij2O: (2S) -1- ( t -Z? h ^v^/l^—A-) -4-^-^yt"n 
y ^^-2-*/^^ 

N- t h=3r^/^=yvt Ko^n y V (22.3 g) &JBV^T###i! 
1 4^£ft5#fe£PJ«teaMei/T\ a«l^^» (H.9g) £#fc 0 

20 

##012 1 : (2S, 4E) - 4 -^O^Z^V T^-N- (t -7 h*cis%/l' 

7$—/\s) t 0 oyv?y-2- >m 

TK^k-^hy^A (1.15 g) ©DMSO (30ml) MMWiK'O'itsl' h V 
~7 *.=.;V7fr^*~?7 J*? * y K(11.7g) ©DMSO (3 Oml)^M, 

2 0 "ORat UftiflaMfe (2.29 g ) ©DM S O ( 1 0 m 1 ) $&$fc£r«ST U 
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TK^^y^A (2 g ) <DyK7kmm\mrv, i?x^x-.r;v^t^, 
iKm^iNmmxmm^^mm^^xmmv, ^mm^mm^tc 0 mm& 

Mit&m (i.2o g ) *mco 

10 

##0ij22: (2S, 4RS) -4 — O-vVV- 1 - ( t h*ci/Jj frtf 

###12 ix*wm\stcfc&yo%m^x, mmmsx^tsti&xfetmMiz. 

15 

23: ( 2 S) - 1 - ( t b **y% ;Vi$=.>V) -4- b y :7/W- 
n 2, 5-v/tKn-lH' - fc° n — frX /Vtf? ^ 

Tsv^i/mmnr?, -i- h y (27.3 g) ©thf 

20 (1 5 0ml) m&fc- 7 8°CT? (2 S) -N- (t-7*h^W^) 
- 4 -^~=3r y t°n y S?v- 2 -#/W£=3r^ ^-/V (Synthesis, 1986, 81) (30.2 
g) ©THF (5 0ml) ^&}&TUfc 0 7 8 °CX 3 0 

#Ufc 0 S^lcN-7i^M)7;^n^^y^*W^ K (48.7g) 
OTHF (120ml) ^SrMTU ?I^£|13i&^-T?4 Bfra^#Ufco 

25 K^m^l-^fP^^TK^^ b y t>A7k$«£#n;t> u ih&e- 
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tco ^*7i>isu mmtt&® d2.o g ) %mit 0 

###|2 4 : (2S) -1- (t-^h^^/l^— /V) -4- (4-hy 
y;v^rxi^^;vy -2, .5-^KKn-iH' -tfn — A--2-;*7 

##^!I2 3T*M5tb^b^ (1.00 g) Ov^^U-^ (2 7ml) SFJfcfc^ 
4- b V Z7/^ti^^-;v^<^ly^n>m (3 9 2mg) , 2M»!J , > 
J*m& (3ml) ^.tl^r (hy7x=;^X7^y) /*yi?7J* 

(0) (7 7mg) ^BX., 2S^£r3 OftmWffiVtCo %.J&Mitmfc7k* 

^^bfco M**7^1U ^Ste^ (1.00 g) £r#fc 0 

##012 5 : (2S, 4 R) -1- ( t -zf b M -4- (4 

- bJJ ^/l^n^^/l^^^/V) t°n y 2 -^/l^^SM^/V 

15 ###!2 4~?WmVtcfc&W (1.00 g) £/BV^#%#d5^£ft3;fri!fe£ 
^{C^b-C. ^IHb^ (6 8 4mg) £#fc 0 

###12 6 : (2S, 4 R) -1- ( t -Z? b *c*Sl3 tVi^—As) -4- (4 
-by ^ t°n y 2 

20 ##M2 (6 8 4mg) ^rfflV^T, #3f0illl-e^£ 

HSMil^il^ftT, ^Sfcl^ (5 5 2mg) £#fc<> 

##0!J2 7 : (4R) -3- [ (4R) -3- ( t h =5rvO*7/l^~ /V) 

-2-7x — ✓ y *j is - 4 - << >vjj )Vi$~}V\ 

25 /^>WtT^ K 

TA-=*V#ia5n^ ( 2 R S , 4R) - 3- t -Z?b*i/#S^-^- 2 
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-7x^7 / !l 4 - (l.55g) ©DMF (10ml) ^ 

mz&M.'Z h V zzf-frT $ is (6 0 7mg) x f7/U^-4-^7 
^ K • (Bioorg. Med. Chem. Lett. Vol.6, No.22, 2745-2748, 1996 ; 8 4 3 

mg) % 1 -t Kndf^^vy h V 7/- A* • l*fP^» (9 1 9mg) *3«fc 
5 T* 1 -ac?^- 3 - [ 3 - (i?^ 9vVT ^ y ) tVV] #/V^-f ^ K • 
mgm (1.15 g) &«ttfcbD;t, &^4fc Ufc 0 S^^^KTKi-fe 

it, RUxf/i/tililLfc, tii^lNM, ffiHU^ift**^ h y ^^tK 

Wme&m (1.62 g) 3r#fc„ 

10 

##i2 8 : (4R) —3— [ (2RS, 4 R) - 3 - (t-^b^ix^/V 
^n/P) - 2 - 7 si — /V^-T ✓ D 4 — f/V;*7 y Vis^ 

-4-#A-3j?= h y/v 

r/v=i^#isMT, ##^!i2 7-vmmL,itfc&to dossmg) . -c^^y 

15 — A- (3 4 0mg) (10ml) WWifc- 4 0°CX*ttismtV 

is (0.93ml) §r^>o< 9 m&fo&WmSt-ZZ 0#raJS#Lfc„ £0& 

&mkmmvfc 0 mm&x^&mmu mmtt&® (7 2 9m g ) £r#fc„ 

20 

##i2 9 : (2S, 4S) -4-7]J;W-l - ( t -Zf h ^^/I^-Zl^) 
- b°n ]} 2 ^vv 

(2S, 4S) — 4 — T y A*— 1 - (t-^bMA'^) -5-^" 
^y-fcfny^V- 2— Jfr^aff^EM^/l' (Tetrahedron Letters, 1998, 39, 
25 5887-5890) (2.88 g) ©THF (55ml) 7 8 °CX*fcmt b V =c 

^*^^y^«7A (1M THF^;12.2ml) H#M4 0 
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5rmmwvtc 0 E.j&m&mz.mnmmfcmi-hy t^fcrns. (20ml) & 
Mx., o°cic#Mufc 0 m&mz.3 5%mm<t7kmyk (2m n ^«ru 

u £ft**ffrufc. ^s^b^fv^i-s^t, -7 8^-ehy^ 

5 f/V^7V (1.7ml) ^it^H^iyfb^^^ • ^ai^vl^—^yHtfle (1.5m 

i ) zmr u m&m* 3 o # u^o b y ^,1^7 (1.7 

m 1 ) ^XM^y-y^tfU • it^sU^—T^fc (1.5m 1 ) SriSTU 

i 5 oftmuwi-fro fcfcM&m\zmumm?km'r h v vj»*.mm (5 om 

10 i»i|t$iU ^Sfc-a^ (2.45 g) <Sr#fc 0 

##M3 0: ( 2 R S) -1- (t -^h^rV^yV^/V) -4— 
^^r^/V^/V- 2, Kn- 1 H- ;V— 2 — # /I'aJ? i'gb* 

15 ###|2 3-C*M3tbfc^-a-^ (6.54 g) , ^^-^T/V = -/V (2.7m 1 ) . 
b ]) rc^-/VT $ ^ (5ml) „ 7 ji^/W^^^-f ^ (5 4 8mg) 
•tfg^/^S^A (2 3 4mg) ©DMF (30ml) 

(3.22 g) &#fc 0 

##0|3 1 : c i s- (2RS, 4RS) -1- ( t -Zf h ^^/V/j^/V) 
- 2-p< b=¥v-^7/V^=/V-trn y ^^-4-^7/^^ 
25 3 0 l^tLfc&m (3.21 g ) & * # J —fr (30ml) tcjgft U 

1 0%^7^^A^ (5 0%^-tK ; 8 5 Omg) SrJn*.. 7K^^#IS^i 
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<t&m (2.55 g ) &#fc„ *fc&mtmmBm& c i s 

So 

5 32: c i s - (2RS, 4RS) -1- (t -Zf Y *lsjj;Vtf~As) 

-A- /V-2— f/W 

3 1 T*mk \^tz.ft&m (8 19mg)*5j;t;by ^3VPT 5 V (0.46 
m 1 ) (DWi^-m^0 o CX^ v a ^a^/V (0.32m 1 ) SrjRTU U^m* 3 
10 0 ftmmW UfCo £ £> iCTir M: K9 K (244m g ) SriP O <C "C 2 B#r^ % 

mm&THF (3 0ml) fc&M U Ott^!Ji?y (0.51ml) *5,fcr*lfrfb 
(0.23ml) SrJbn*., a^»SrO , CTf2l*M«i^U^:o 
15 5i§U 5?R«r*UltU SMSS: Krtcn^ (3 0ml) 2l$flQ£jffi 
L-^Co R«fe^iSllL, aS$r^7A^U-C, «JHte£^ (398m g) 

#3f#)j3 3 : c i s - (2RS, 4RS) - 1 - ( t h ^r^/V^— /P) 

3 i -x*mz&\,K.i\&m d.64 g) &zlt* v y ^.^r ^ ^ (0.92m 1 ) 
©?s^ij:- i o°ct?^ n a ^m-r y^/v (0.86m i ) «tl, 

25 smu iiS:*7Aim mmit&m d.iog) 
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34:cis - (2RS, 4RS) -1- (t -Zf Y*t$/jlA'&—A>') 
-4- 3-^7/^-4 — i/V) fD!Jv?y-2-* 

&3%mZ 3T*»3tUfc-fk;#* (1.08 g) ©THF (20ml) SfRmCCT? 
5 4N*fl£jc*-mty»» (1ml) *iP*., »^S:lRiaS-e2I^IW 
jf#bfCo SJCSa^*ti»3c^/l' (2 0ml) SrJnfc, <&fU^SbK5Sff* K 

v^^mm^^m^^m^^mmtw^ wiitfco mess** 

/-/V (7ml) togflPU ^T-fehT^K (2 6 3mg) S^P*., 

U MitLfCo 7 -MMttU flUgfcS-fe (8 7 0mg) 

#tM3 5 : t -y^/V (2 S, 4R) -2- { [ (2 S) -2-^7/ 
15 t°n y 1 -^VV] - 4 - [ 2 - (7* h^v^/WtfwV) 

7x^/>] fc'a y 1 -^/V^^U— h 

20 

##0H 36:2- ( (3R, 5S) -1- (t-/f ^v^/V^/W - 5 
- { C (2S) -2-V7V fcTny^V-l — f/V] IfnUi? 
>—3— f/V) 

3 5 -e§436 Ltcfc&m ( 5 4 0 m g ) f^*/VA7 ^ K ( 9 

25 Oml)^ti'3Wbyf!>^ (3.0g) &M?L, m&Vo& 1 5^Mafl6bfc 0 
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nn^VA/^;-/V) -C*U*iU SHBf^^ (19 8mg) £r#fc 0 

##0»J3 7 : t-^^V (2S, 4R) -4- ( 2 - t b 2 - 

5 ^-^y^^-zv) -2- { [ (2S) -2-i/TS IfnP S^- 1 — f/U] # 
tfn y 1 b 

t N- t h^^/l^^/V- 5 h^^yv^^/^fn 

10 

#Mf#ij3 8 : [4- ( (3R, 5 S) -5- { [ (2S) - 2-^7 / 
y S?^- 1 -✓f #/W/J?~/W tTn V 3 — Y/V) 7x7 3rV] 

(a) *i«ii9 (2 8) ^mmvitfc&m&m^x&nw3-e&£ti&Jj 

15 8sfc|WHtlte»tfs (Bocft) LT, N-BocMUt 

(b) (a) -C#?>ttfe^«» (3 0 0mg) Sr'O'if^ (8ml) Jd^jl? 
U 4-fc Ko^^y^ (1 8 2mg) % N, N, N' , N' -T 
^W^/^^^t^ K(4 0 2mg)*5<fcTJ<b U 7fM^7^f ^(0.58 
ml) Srfln*., 60ttl5H»U, RJs&»'&«>«:5ifiU 

20 m^^x-mi u TkiMb-^- h y * atksskss ± ^fp^mTK-enn^^ u 
mk^^) t?«*u (3 1 om g ) £#fc„ 

###J3 9 : 1 - t -Zft-ns 2-**?->V (2S, 4R)-4-(2-t 
25 tf^ys^-l, 2-^/^>v'l/— h 

[ (3R, 5S) -1- (t-y h^V^/Hfl^A') -5- (;* h=3riX# 
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/VtH -/]✓) tf n V 3 — f A'] (J. Org. Chem. 1989, 54, 109-115) ( 5 

7 5mg) ©fb7kKo77^ (10ml) SgSfcfc 0 °CV h V =^^A^T K 
1/ (0.42ml) *5<fc^PO^g|xf;V (0.23ml) %M7L. »£*>«:iHte 

5 77V (5ml) iC^bfdo r^^trO°C^*Pbfc7K^*«7^h 
y !7A (3 7 8mg) <7)7K (5ml) ^|C«TU 0°CT* 1 B#F H im#Ufc 0 

*£U ftjfc«»*SU (5 4 0mg) £r#fc 0 

10 #%#|4 0 : 1- t --ff-Ao (2S, 4R)-4-[2-(7 

##^1J3 9-C®i5tbfc-(t:^^ (5 4 0mg) ©^no^^V (4ml) 
l£3, Kd- 2H-t°7^ (0.27m 1 ) & £TJ*t? y i?— V 1* P~h 

15 ;V^*;Vfc~)— h ( 5 0 m g ) Sr^Px.. SB-a-fc 3 H£IHMfc# Lfc„ 

tK*5 i t^^^^TK-enB^^ u Kiiiiiifiu (7 1 o mg ) 

20 ###J4 1 : t-^/V (2S, 4R) - 2- { [ (2S) - 2 -^77 
i^ayi?y-i-/f/v] -4- t°o 

y i?^- 1 b 
#Mt#l4 0 ^i£Lfcfcl^£^T##0!I 11 (N a OH) -+###J 1 
(TSNfc) -e^^ttS^^IH^^bfCo nibthtzik-erm (5 4 8m 
25 g) <D*?y— /V (3ml) ^fcp- h^^^^/^^l^m (25 
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-e«HKU WmikSm (30 7mg) £r#fc„ 
5 nrnmi : (2S) -l- { C (2S, 4S) -4-7~~/l'WJ vi/- 



###| 1 T^5£ Vtcib&Qfo ( 4 2 1 m g ) COg^^/V (4ml) ^^fc 
4 N^bTK^-^^^^ (2ml) ^q^L, $l^£^&-e 6 fif^m 

(2 0 5mg) £r#fc 0 
T L C : R f 0.43 (Mit? f- ^ : * * J —;V= 9:1) ; 
NMR (DMSO-de) : 5 2.16 (m, 4H), 2.44 (m, 1H), 3.16 (m, 1H), 3.43 (m, 1H), 
3.62 (m, 4H), 4.75 (s, 1H), 4.84 (dd, J=7.97, 4.67Hz, 1H), 7.33 (m, 5H), 8.93 (s, 1H), 
15 10.76 (s, 1H) 0 

mmmi (i) ~h»ji (4) 

20 £Jfc0!l (1) : (2S) -1- [ (2S) -2, 3 — Kd — 1 H — i 
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mmmi (2) : (2s) -1- c (2s) -t°^y v>>—2 — f/v#/vtf 

H»!il (3) : (2S) -1- [ (3S) -2, 3, 4, 9-rf7tK 
5 p- 1 H-]3 -^jtfy V- 3 — fAofr/Utf^/l'] fcTn y ^V-2-^7^^ 

HMJl (4) : (2S) -1- [ (6S) -4, 5, 6, 7-fb7fcK 
n-3H-f^/ [4, 5-c] If ]) 6 -4 A*] tfa y 

10 v^V- 2 b y /V • 

#OS#|2 : (2 S) -1 - { [ (4R) - 2 - 7 x ^/P- 1 , 



T L C : R f 0.62 (ifrfb^ ^ : * v>— 7^= 19:1) ; 
20 NMR (CDC1 3 ) : S 7.66-7.30 (m, 5H), 5.88 (s, 0.2H), 5.69 (s, 0.8H), 4.70 (m, 1H), 
4.49 and 4.42 (t, J - 7.2Hz, 1H), 3.76-3.60 (m, 2H), 3.59 (dd, J = 10.8, 7.8Hz, 0.8H), 
3.44 (dd, J = 10.8, 6.9Hz, 0.2H), 3.28 (dd, J = 10.8, 6.9Hz, 0.8H), 3.20 (dd, J = 10.8, 
7.8Hz, 0.2H), 2.40-2.10 (m, 4H) 0 
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mm 2 (i) ~mmm2 (4 6) 

5 3r#fc 0 

•$mm2 (1) : (2S) -1- { [ (4R) 3- 

<f-TV ]) — f/v] ^/vj^n/H ifoy i?y-2-^;i/^hy;v- 

10 

£0609 2 (2) : (2 S) -1- { [ (4R) -2- {2-7^~;V^;V) 

-l, 3-f7^/y^v-4 — f/w] ;W 

15 ^JSM2 (3) : (2S) -1- { [ (4R) - 2 - tT y 3 — Y/l— 

1, 3-f7/U^y-4 — f/V] jfr/Uaffr^} 

^j&g#j2 (4) : (2 S) - 1 - { [ (4R) - 2 -4" y y»?V- 1 , 3 

20 -f 7)/ y ^v- 4 — r/u] tfo y 2 h y A- • 

H«»J2 (5) : (2 S) - 1 - { [ (4R) - 2 n^iX/V- 1 , 

3-f7/y^y-4-^/v] y 2-^7/^= b y 

25 • h y 7;vjrx2%$m& 
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nMM2 (6) : (2S) -1- { [ (4R) -2- 

_ i , 3 -try y ^v- 4 — r/v] -tuviS—M trn y 5?^- 2 

5 »J2 (7) : (2S) -1- { [ (4R) -2-^/V-l, 3 -^T 
»J2 (8) : (2S) -1- { [ (4R) -Z-'O&A'-l. 3-7" 

io r y y v 5 ^- 4 -^r/v] trcr y 2 b y ^ • h 

y 7jV7tru%mM. 

mrnmz o) : (2s) -1- { c (4r) -2-^^-1, 

y y ^>-_ 4 — f ,v] X/ViS^M y v 5 ^- 2 b y 7V • by 

15 

Dl«!!2 (10) : (2S) -1- { C (4R) -2- (l-T^^/V) 

^hy/v 

20 

^WJ2(11) : (2S) -1- { C (4R) -2-try^V-2— T/V 
-1, 3-fryy^-4--f/H 

25 »(2 (12) : (2S) -1- { [ (4R) -2-t°y^^-4— 
-l, 3-f7yy^-4-^f;v] tfn^v'y-2-^M 



73 



WO 2004/016587 



PCT/JP2003/010401 



mmmz (13) : (2s) -1- { c (4r) -2- (1, 
>v-i-4)V) -1, 3-fryy^y-4 — r/Kl ^/v^—M t°ny>? 

5 2 —%}Vi$=. Y y ;v • 

^M2 (14) : (2S) -1- { [ (4R) -2- (2, h 
^7i=;v) -1, 3-^T;/y <iM fc 0 nys^v 

- 2 b y 

10 

mmm2 (15) : (2 s) -1- { c (4r) -2- (1, 3— <^s*? 

y 2 -#/vt1?= h y ;v • 

15 H»J2 (16) : (2S) -1- { [ (4R) -2- {~7 ^ / ^ ^ )V) 
-l, 3-fryyi?y-4— f/v] t°nij^y-2-*;^ 
^ h y . &5fc!g 

^J£^J2 (17) : (2 S) - 1 - { [ (4R, 5 R) - 5-*^fr-2- 

-#,1^- h y jv • ttKtt 

HWJ2 (18) : (2S)-l-{[(4R)-2-(l, 3 — <Z/y?*J 

$-*cy— 7V-4-- -l, 3-^r>^y ^^-4— T/w] %jvt$~jv} 
25 t°n y 2 -%;VtS=- b y /V • iggfefeg 
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mmM2 (19) : (2S) -1- { [ (4R) -2- (2, 
- 2 b ]) ^ • 

5 ^I»!|2 (2 0) : (2S) -1- ( { (4R) -2- [ (7 



20 



2 (21) : (2S) -1- ( { (4R) -2- [2- (7^-^ 
10 ^-) ^^v] - 1 , 3 -fT^U 4 —f M %jvi$~;v) M°n V 

- 2-^7/^^ b y/u • 



2 (22) : (2S) -1- { [ (4R) -2- (2, 6-i^b*r 

- 1 , 3 -fry y s^- 4 ->r/v] t 0 * y 

15 -2-^/^^hyyV-^tt 



101J2 (2 3) : (2 S) - 1- { [ (4R) -2- (3, 4—5?* 
*y-7x.~)V) - 1 , 3 -fry y S?V- 4 -^f/V] y 

- 2 b y • 



2 (2 4) : (2S) -1- { [ (4R) -2- (3, 
zc=.;v) - l , 3 -fry y i?V- 4 t°n y v 55 ^ 

- 2 b y • 



25 2lj&0i]2 (2 5) : ( 2 S) - 1 - { [ (4 R) - 2 - ( 2 , 4-i>* b 

v^^ao -l, i?^-4— ifV\ -tuviS—M fny^v 
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- 2 b V As • 

^»J2 (26) : (2S) -1- { [ (4R) -2- (4-7xy^>7 
^/V) -l, 3-^T)/y -Ok] ^/t^-A-} 

HJSM2 (27) : (2S) -1- { [ (4 S) - 2 -y =^=-;V- 1 , 3- 

^Tv^V-4-^lVV] #;V7j^v} trny^^-2-^/v^by/v-i^ 

10 

•$mm2. (2 8) : (2S) -1- { [ (4R) -2- (2-p< h*^? * 

=/v) -l, 3-fr^y^y-4-^;v] t°T3y^v-2- 
h y/w Wfcit 

15 »J2 (2 9) : (2S) -1- { C (4R) -2- ( 3 h^^rn 
~/V) -1, 3-^7/y^V-4 — f/V] 
^7/^=1 h y A- • jtOfcift 

H»J2 (3 0) : (2S) -1- { [ (4R) -2- (4-^ h^r^a: 

20 =-;v) -l, 3-^r^y i^^-4— r/v] trpyi?v-2- 

mteW2 (3 1) : (2 S) -1- { [ (4R) -2- ( 3 -7s / =3r->"7 

s~/k) -1, 3-f7/y^y-4— f;l/] fc?nys?^-2 
25 -^/v^- b y )V • iftSftfi 
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mmm2 02) : (2s) -1- { c (4r) -2- (2, 3, 4-hv 

5 H»1I2 (33) : (2S) -1- { [ (4R) -2- (2, 4, 5~hy 
* Y*cl/7^~;V) -1, 3-^ L T^y^ > >'-4 — f/U] #/1^~/W bTn 

y s?^- 2 b y /v • 

H«!|2 (3 4) : (2 S) - 1- { [ (4R) -2- ( 2 h^v^oi 
10 -1, Z-^Tl/Wls-4-^^~\ fc°ny^-2- 

nmmz (35) : (2s) -1- { [ (4R) -2- o-^b^^^ 

~/v) -1, 4— ok] /v} t o czy^y-2- 

15 yvjv- mm. 

»!)2 (36) : (2S) -1- { [ (4R) -2- (4 
~/V) -1, 3-^-T)/y^>'-4 — OKI ^/^—A-} t°n!)v?y-2- 
b y ,p • 

20 

H;&£0!|2 (37) : (2S) -1- { [ (4R) -2- (3, 4, 5-hy 
b^>:7:n— A) -1, 3-f7 > /y^V-4— f/l/] t°n 

y w- 2 h y jv • 

25 »i2 (3 8) : (2 S) - 1 - { E (4 R) - 2 - 

=c=-jV) - l , 3 -fT'/ y i?^- 4 — T/V] t°n y S?^— 2 
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mmm2 (39) •. (2s) -1- { c (4R) -2- (3-vr;7x= 

2SJ6fl|2 (40) : (2S) -1- { [ (4R) -2- (4-^T/7x- 

/v) -l, 3-fT^/y^-4 — r/v] 

10 

Ilifcfcl2 (41) : (2S) -1- { C (4R) -2- (4-^^-2 
-^/l/7x=;p) -1, 3-^T>/y ^-4 — f/kl ^^/W tP!) 
2 -#/t^= h y A' • 

{ [ (2 S) y 

^r^y i^^-2 — f/W 



^»>|2 (4 3) : 4- ( (4R) -4- { [ (2S) 

20 -1, 3-f7yy^-2-^) 

mmm2 (44) : 3- ( (4R) -4- { [ (2S) -2-^ryt p oy 
S^-l-^/V] -1, 3-f7/y^-2 — (JU) -N, 

25 N - f;^yX7 ^ K • MWM. 



15 miMMZ (4 2) : 3- ( (4R) -4- 
^-l-^/K] tf/V^/W -1, 3- 
81 * :&Oit^L 
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mmm2 us) : 4- ( ur) -4- { c (2s) -2-^7;^!) 

— f/V] ^A-tf^/M -1. 3-f7^P i^-2-^/V) -N, 

5 mmm2 (46) : (2S) -1- [ (4R) -XVn [1, 3-f7/y 
^-2, 2* - MJ^n [3. 3. 1. 1 3>7 ] y** y~\ -4-lW#A- 
tJ^v] y i^V- 2 -^77W7j?^ MJ /v • :&&:£[ 

£Jfc0!l3 : (2S) -1- { C (5R) -5-7x^P ^ 
10 >V\ t°o }) Vl/- 2 hV A* • 

• HCI 



15 TLC : R f 0.57 (^pp*;VA : 5 : 1) ; 

NMR (CDC1 3 ): 6 1.80-2.80 (m,8H), 3.50-3.80 (m,2H), 4.60-5.00 (m,3H), 6.93 
(s, 1H), 7.46 (m, 3H), 7.61 (m, 2H) 0 

T L C : R f 0.59 n n tJvWA : ^ / — /V= 5:1) ; 
20 NMR (CDCI3): S 2.00-2.60 (m,8H), 3.30-4.00 (m,2H), 4.70-5.20 (m,3H), 6.80 
(s, 1H), 7.42 (m, 3H), 7.58 (m, 2H) G 




(1) ~^JS^3 (5) 
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^«<I3 (1) : (2S) -1- (1-Tif^t 0 n [4. 4] 2— f 
5 /l^wS-zl") t°n y i?^- 2-#A^= h y;V • 

HJ601J3 (2) : (2S) -1- { [ (5S) - 5 -7 =c~>V\?xi V 

10 ^£#13 (3) : (2S)-1-{[(2S) - 5 - \*->V\£u V 2 

HWJ3 (4) : (2 S) - 1 - { [ (2 S) - 5 -^/Wv V i?^- 2 
-- T /V] ^/v-tf^/v} fay v?v- 2 h y /V • &&& 



^0ij3 (5) : (2S) -1- (l-Tif^fc°C3 [4. 5] - 2 — < 
^WJ4 : (2S) -1- [ (3R) - 1 -^T- 4 -Tlf * tfa [4. 4] 

20 y 3 -^r /i^/na^AO b°n y 2 h y • 

• HCI 



15 
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TLC:Rf 0.20 ( h/I^V : f^^rc^-/V= 1:1) ; 
NMR (DMSO-d6) : 8 4.81 (dd, J = 8.1, 4.8Hz, 1H), 4.75 (dd, J = 9.0, 8.1Hz, 1H), 
3.81 (ddd, J = 9.6, 6.9, 6.9Hz, 1H), 3.70 (dd, J = 1 1.4, 8.1Hz, 1H), 3.63 (ddd, J = 9.6, 
5 6.9, 6.9Hz, 1H), 3.18 (dd, J = 1 1.4, 9.0Hz, 1H), 2.45-1.95 (m, 8H), 1.87-1.55 (m, 4H)„ 

mmm* en ~n»j4 (14) 

10 

^&£0!l4 (1) : (2S) -1- C (7R) - 5 -^T- 8 -Tif * t°n [3. 
4 ] ^ ^ — 7 — f jvm=.;v] fcTaP v^— 2 — h JJ • £3fe 

15 HJSM4 (2) : (2S) -1- { [ (3R) -8- (Z? ai-Jl'X/l'ft-M 
-l-^T-4, 8— ^Tf^tfn [4. 5] y"iJ — 3 — f/W] #/V/J?:=vW 

HJfeM4 (3) : (2S) -1- { [ (3R) - 8 -7cc^/V- 1 -^T- 
20 4 , 8— ^TiF*fc°n C4. 5] 7*^-3— f/P] ^y^V 
- 2-#/l^— MJ;l/ 

(4) : (2S) -1- { [ (3R) - 8 -^IsV^JV- 1 -^T 
-4, [4. 5] 9*^7- 3 -^f/V] t°nyi? 

25 V- 2 b V fls 
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HJ£#!|4 (5) : (2 S) - 1- [ (4' R) I? frjrUZs- 9 , 

2' - [1, 3] ?-TyW>] -4' — f/V#/V*I?~/l/] tfnyi^^-2 

5 Hffi0!|4 (6) : (2S) -1- { [ ( 3 R) - 8 -Tir?vV- 1 -^T- 
4, [4. 5] 3 if p !) ^ 

-2-#A"tf^ h y/v 

lH}fe#!j4 (7) : (2 S) -1- { [ (3R) -8- ^sV*;Vfc~;V) 
10 -l-^T-4, 8-^Tif^t°n [4. 5] 3 -4 >V\ #;V7}^/V} 

y v^- 2 b y ;v 

mmmA (8) : (2S)-1-C(11R)-1, 4-i?**y—9-?- 
T- 1 2-Tifv ? ^t°c [4. 2. 4. 2] 9* b7T*- 1 1 -4 A>-% frig. 
15 =/V] tfn y 2 -#7V/K~ b y 

^I«»J4 (9) : (2 S) -1- { [ (3R) - 8 -7 1 -^T - 
4-Tif^fn [4. 5] 7*#-3 — f/Kl UfriS—M lfnU^-2- 
h y ;v • tUtt 

20 

^»!J4 (10) : (2S) -1- { [ (3R) -8, 8-v^^W-l- 
f-T~ 4-T1f*fc p n [4. 5] 7*#-3 — ^j/V^^-M t°n y 
- 2 -#/Vt}^ b y ?V • :fc£m& 

25 HJ£#!j4(ll) : (2S) -1- [ (3R) -l-^T-4-Tif^tfn 
[4. 5] 7 s * -3 — T/V^7^^-/V] ^oy^y-2-*M=M)/W' 
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mmm^ (12) : t-^/v or) -3- { [ (2s) 

y — ( ;v]$uvi$=.;v}- 1 -^T-4, 8 -^Tif^ t°n [4 . 
5 5] x#^~8-#/l'#t>v'W~h 

^4 (1 3) : (2S) -1- { [ (4R) -2, 2 — J^*^- 1 , 

10 

H»!|4 (14) : (2S) -1- { C (4R) -2, 2-v^^-l, 

3-f7yy^-4->f^] io^=-M t°ayi?^-2-^;v^^by 

15 : (2S) -1- (1, [-f^^-2, 3' 

- t°n y i?:/] - 5 ' -4 fls-fr )Vi$=-)V) y S^V- 2 h y /V • 

Q 

###1 1 7 -elSBt bfc^^iSrfflV^T, 1 1 

20 mtl^I^^b-C, ^rtb^tL^y *W7A^nv h^77^Ha§ 

83 




WO 2004/016587 



PCT/JP2003/010401 



TLC:Rf 0.32 (Ift^f : ^^/-/I/=9 : 1) ; 
NMR (DMSO-de) : 8 1.97 (m, 4H), 2.18 (m, 2H), 2.99 (m, 4H), 3.25 (s, 2H), 3.35 
(m, 1H), 3.78 (m, 1H), 4.66 (s, 1H), 4.80 (m, 1H), 7.17 (m, 4H), 8.82 (s, 1H), 10.65 
(s, 1H) 0 

5 

T L C : R f 0.43 (Mlt* fVV : * /V= 9:1) ; 
NMR (DMSO-d*) : 8 1.97 (m, 4H), 2.18 (m, 2H), 2.99 (m, 4H), 3.25 (s, 2H), 3.35 
(m, 1H), 3.78 (m, 1H), 4.66 (s, 1H), 4.80 (m, 1H), 7.17 (m, 4H), 8.82 (s, 1H), 10.65 
(s, 1H) 0 

10 

mMW5 (1) : (2S) -1- (2-Tif^fc°n [4. 4] 3— f 

1 2 1 3 1 4 -^##$J 1 5 ^###1 1 6 — #%0O 

15 *389Hbe*J 

TLC:Rf 0.32,0.23 Ctfrffc;^ : t« ^ / ->rt^= 9 : 1) ; 

NMR (CDC1 3 ): 8 1.50-2.50 (m, 14H), 3.30-4.30 (m,4H), 4.70-5.43 (m,2H) 0 

mmme : (2S) -1- { [ (2 s) -4-^^nfny^y-2—f 
20 /v] t°py^y-2-*;v*=hy;i"m 




H 



CN 



O 
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T L C : R f 0.36 n n /JW-A \ # J — 9:1) ; 
NMR (DMSO-de) : 5 1.60 (m, 1H), 2.19 (m, 4H), 2.85 (m, 4H), 3.53 (m, 4H), 
5 4.59 (m, 2H), 7.27 (m, 5H) 0 

^»!I7 : (2 S) -1- { [ (2 S, 4E) -4 ^yf^y^ 



io 2 i x»m&vtcfe&m%m^x. i -^nmM 1 x^tstizx 

T L C : R f 0.32 n n Tfr/VA : ^ S 9:1) ; 

NMR (DMSO-d<0 : 6 2.15 (m, 4H), 2.78 (dd, J=17.31, 7.97Hz, 1H), 3.44 (m, 1H), 
3.65 (m, 2H), 4.02 (m, 2H), 4.74 (t, J=8.24Hz, 1H), 4.84 (dd, J=7.83, 4.8 1Hz, 1H), 
15 6.61 (s, 1H), 7.34 (m, 5H) Q 

H»!l8 : (2S) -1- ({ (2S, 4R) -4- [4- (hV7^3rv 
p*^vl") :7^=/Kl t°ny^>--2 — f/W ^7/V^^/v) fc°ny^>--2- 

h y/w 




H 



CN 



O 
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H 



CN 



O 



T L C : R f 0.55 /Jvi^ : * # J — /V= 5:1) ; 

5 NMR(DMSO-d<;): 5 1.80-2.30 (m, 5H), 3.00 (m, 1H), 3.26 (m, 1H), 3.67 (m, 4H), 
4.63 (dd, J=10.16, 7.14Hz, 1H), 4.85 (dd, J=7.97, 4.94Hz, 1H), 7.59 (d, J=8.52Hz, 
2H), 7.72 (d, J=8.52Hz, 2H), 9.61 (m, 2H) 0 

8 (1) ~^»J8 (17) 
10 2 3 ->m^M 2 4 2 5 2 6 -»HJfr#I 8 X*7jk £ *L3 

H«!l8 (1) : (2S) -1- { [ (2S, 4R) -4-7x-^n!j 
2 -iVKl jfr/V'tfwW t°n )) 2 -^;/V7}?^ b y /v.. 

15 

HJ&0IJ8 (2) : (2S) -1- { [ (2S, 4R) -4- 
20 ^»J8 (3) : (2S) -1- { [ (2S, 4 S) -4- (2-7!)^) 
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mmms (4) : (2S) -l - { [ (2S, 4R) -4- 

7ir:/l/) t°n ]) 2 — f Xfrtf-M t°n y 2 -^/l^— 

mmM8 (5) : (2S) -1- { [ (2S, 4 R) -4- (4-^^/V^ 

y /v • 

10 

mMM8 (6) : (2S) -1- { [ (2S, 4 R) -4-fcfy^-4- 
^;vt°n y 2 — -f/V] y i?^— 2 -^;/V/J?= 

15 mmms m : (2s) -1- { c (2s, 4r) -4-try^-3- 
<4>v\z p y 2 —ok] ^/i^^vw tfp y i^v- 2 -^/v/j?^ h y • 

^Ufe#l8 (8) : (2S) -1- { [ (2S, 4 R) -4- (3-^^:7 
20 ai^/V) t 0 t3yv?>--2 — f/V] ^A-tf^/W y i?;/- 2-#A-^— h 

y ^ • 

H3M8 (9) : (2S) -1- { [ (2S, 4 R) -4- (2-^^:7 
a^—tV) t°n y s?^— 2 — >f yk] \£n V ^V- 2 h 

25 P ^ • Sfflfcltt 
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mmU8 (10) : (2S)-1-{[(2S, 4S) -4- (1-^/ 

5 mmms (11) : (2S) -l - { [ (2S, 4R) -4- (4--fy^ 
n t>7x^) fc'n y 2 — Y/v] bfn y i?^- 2 — * 

0HWII8 (12) : (2S) -1- { [ (2S, 4R) — 4— (3-7!) /V) 

io tr p y 2 -^r/v] fcfn y s?^- 2 mj ^ • & 

Hit 

HWII8 (13) : (2S) -1- { [ (2S, 4R) -4- (4-^7/ 

7x=;v) trn y 2 — r/v] ^vstf—zW trn y 2 
15 h y • 

HjW6M8 (14) : 3 - { [ (2S, 4R) -4-7x=;Hfny^-2 

20 mmms (15) : (2s) -1- { [ (2s, 4r) -4- (2, 6-v* 

^f;V7x=;V) fcfn y Vis- 2-4/^1 #/V^=vW t°o!)^-2-^ 

h y • 4^^^ 

^WJ8 (16) : (2S) -1- { [ (2S, 4R)-4- {l—T^f- 
25 /V) b°n y >?^- 2 — tf n y S?^- 2 -#/V7$~ h V A" • 
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nMM8 (17) : (2S) -1- { [ (2S, 4 R) - 4 - (2-^7^ 



mmms : (2S) - l- [ (4-7x^-2, 5-i?fc Fn-lH-lf 



T L C : R f 0.44, 0.36 n n tfc^A . * # / —)V= 9:1) ; 

NMR (DMSO-de) : 8 2.19 (m, 4H), 3.82 (m, 2H), 4.50 (m, 2H), 4.83 (m, 1H), 

5.44 (m, 1H), 6.56 (m, 1H), 7.48 (m, 5H), 10.13 (m, 1H) Q 

15 HJ6M10 : (4R) -3 - { [ (4R) - 2-37*^/1—1, Z-^TV 

y^^-4 — f/u] j&yv^— /W -i, 3-fryyv?y-4-*/^h 



###12 8T?jK3tUfc'fb'&4*S:ffiVN'r, mMWlX+TF&tiZjjfetmMfc 



5 
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TLC : R f 0.60 (f^oc^/V : n— ^=¥^>-=2 : 1) ; 

NMR (DMSO-d«): 5 7.63-7.52 (m, 2H), 7.45-7.30 (m, 3H), 5.84-5.58 (m, 1H), 

5.34-5.24 (m, 1H), 4.92-4.44 (m, 3H), 4.04 (bs, 2H), 3.62-3.14 (m, 4H) C 

5 

mmmio (i) ~^»jio (13) 

10 mmmio en : (4r) -3- { c (4r) -2- (2-^^-7^^ 
/i^) -1, 3-fry;i?y-4-^;v] -1, 

mmmiO (2) : (4R) -3- { [ (4R) 3 
15 -fr/P^-4--f;V] -1, 3-^T^y v^-4-;*7 

^»J10 (3) : (4R) -3- { [ (4R) -2- 

/W) -1, r/V] ^7/^-/W -1, 3-^Ti/y 

20 4 - b y • mmm. 



MMWllO (4) : (4R) -3- { [ (4R) -2- (2-^pp7i = 

/v) -l, 3-fr^y^-4 — r/u] #a^-/W -l, 3-^ryy 
i^>— 4 -#/v^~ h y • 

25 

mmmio (5) : (4r) -3- { c (4r) -2- (3-^^^*= 
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HJ£#!I10 (6) : (4R) -3- { [ (4R) -2- (4-^f/V7x^ 
5 /V) -1, 3-^"T^y^^-4 — (VKl #/V/Jf:=vW -1, 

m&mio (7) : (4r) -3- { c (4r) -2- 0-^071^ 
ao -1, 3-^/5^-4-^] -1, 3-fryy 

10 v^- 4 -#/V7j^ hp A- • 

HJS^IIO (8) : (4R) -3- { C (4R) -2- (4-^nn7i = 
A) -1, 3-f7J/y^-4 — f/Kl tf/^—zW -1, 3-f7/U 

15 

HJfe$!lO (9) : (4R) -3- { [ (4R) -2- (2-* Y*ci>'7~ 
-1, 3-f7yy^-4--{;V] JjAstf—M -1, 3-^77 

y s^v- 4 h y A • j&S^ 

20 £gjfem 0(10) : (4R) -3- { [ <4R) -2- (3-* Y**s7 
^>V) -1, 3-f7/ y S^-4 — f/U] -1, 3-^T 

✓ y s^- 4 h y /v • 

UMll 0(11) : (4R) -3- { [ (4R) -2- (4-* 
25 -1, 3-f7/y^-4-^/V] #A-3i}?^/W -l, 3-^T 

;/ y s?^- 4 -*;vi$~ v v ?v - mm& 
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^llflJlO (12) : (4R) -3- { [ (4R) -2 ^l/V/V- 1 , 3 

-f7)/P^-4—f;W] -fr/ViS^M -l, 3 -f7 % / y 4 
MJ;i/' 



»J10 (13) : (4R) -3- { [ (4R) -2- (3-7x^ 
ntT/V) -1, Vis- 4 — fAO -1, 3-^T 

y y 4 h y /v • 

10 mmmil: (2S) -l - { [ (2S, 4S) -4-7!;/HfnP^- 



2 9 t«£ i^tcfc&m&m V^T, 1 1 ^###1 1 ->*Jfc0i 1 

15 TLC:Rf 0.40 (tft^f : ^^/-^=9 : D ; 

NMR (DMSO-de) : 8 1.44 (m, 1H), 1.90-2.50 (m, 8H), 2.60 (m, 1H), 2.87 (t, 
J=l 0.03Hz, 1H), 3.57 (m, 2H), 4.45 (t, J=8.52Hz, 1H), 4.82 (dd, J=7.97, 4.67Hz, 1H), 
5.05 (m, 2H), 5.77 (m, 1H), 8.69 (s, 1H), 10.37 (s, 1H)„ 

20 nitmw (1) : (2S) -1- { [ (2S, 4S) -4-^ntVUt°n 

y 2 -- r/w] en y >>v- 2 h y /v- • mmm. 



5 
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TLC : R f 0.34 (Sj^f : ^^/-/>=9 : 1) ; 

NMR (DMSO-dfi) : 8 0.86 (t, J = 7.00 Hz, 3H), 1.20-1.40 (m, 5H), 1.90-2.30 (m, 

5H), 3.59 (m, 2H), 4.43 (m, 1H), 4.82 (dd, J = 7.83, 4.81 Hz, 1H), 8.66 (s, 1H), 10.38 



mmmi 2 : (2 s) -1- { [4- (5-^^-1, 3, 4-^-^^ 

h y A- • ttt 



T L C : R f 0.42 O&ffc^ ^ : ^ * / — 9:1) ; 
NMR (DMSO-dg): 8 2.13 (m, 5H), 2.46 (s, 3H), 2.93 (m, 1H), 3.43 (m, 2H), 3.86 
15 (m, 3H), 4.70 (s, 1H), 4.77 (dd, J=6.59, 4.12 Hz, 1H), 9.15 (s, 1H), 10.49 (s, 1H)„ 

»!ll3 : (2S) -1- { [4- (2-^A—l, 
4 — fA-) t'n y 2-^f/V] ^A^^/W 

b y A* • ~ i&^t 



5 (s, 1H) 0 



10 
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3 4 -CJKaft l^tcit^-m^m^X, ##0»J 1 1 1 -SHJfetfll 1 

T L C : R f 0.45 (ifrfbT* ^ W S : @^j^/V= 17:2:1) ; 
5 NMR pMSO-de): 8 2.03 (m, 3H), 2.21 (m, 2H), 2.62 and 2.63 (s, 3H), 2.86 (m, 
1H), 3.27 (m, 1H), 3.42 (m, 1H), 3.69 (m, 3H), 4.63 (m, 1H), 4.81 (m, 1H), 7.39 and 
7.41 (s, 1H), 8.91 (s, 1H), 10.64 and 10.82 (s, 1H) 0 

HJS0U4 : 2- ( (3R, 5S)-5-{[(2S) -2-iXT/t: 0 py 

io *?-y-i-' (M #/v^~/W t°ay ^>--3— T/v) gfSMt- 4-^ 




3 6 "?mk Lfc-ffrg^ ( 1 9 8 m g ) <D1, 4 - v^^f" Is (2.4m 
1 ) m&fcp - YjV^^^jVfc^m. (99.6mg) SrilUfc, 8 Ottl Ofl£Hflif 

#1 ( 1 6 1 m g ) £r#fc e 

T L C : R f 0.29 n o : ^ ^ / — : : tK= 8 0:2 0:3: 
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3) ; 

NMR (DMSO-D 6 ) : 8 1.99 (m, 3H), 2.18 (m, 2H), 2.28 (s, 3H), 2.89 (m, 1H), 
3.23 (m, 1H), 3.54 (m, 3H), 4.37 (m, 1H), 4.67 (m, 1H), 4.86 (dd, J=8.06, 5.13 Hz, 
1H), 7.10 (d, J=8.06 Hz, 2H), 7.39 (m, 1H), 7.46 (d, J=8.06 Hz, 2H), 7.56 (m, 2H), 
5 7.80 (d, J=7.32 Hz, 1H), 8.98 (s, 1H), 9.57 (s, 1H), 13.16 (s, 1H) D 

mmmi4 en ~h«U4 (3) 

10 ^»!|14 (1) : 5- ( (3R, 5S) -5- { [ (2S) -2-^77 
fn9i?y-i — f/v] trn y s?^-3 — < ;v) -2-tKn 

%H[{914 (2) : 3- ( (3R, 5 S) -5- { [ (2S) -2-VT/ 
15 fcTra y v^- 1 -W/U] #/V/£~/W fc'n y 3 — < As) * 4 

mfefcll 4(3) : 4- ( (3R, 5 S) -5- { [ (2 S) -2-^T/ 
fcTu y i^- 1 #/VtJ?~/V} fc°n y i?^- 3 ->f AO * 4 

20 — ^ ^•/l^i'-g ^;*/V3fr i'lMfi 

mmmi 5 : ( or, 5 s) -5- { c (2 s) -2-^7;^^^ 

— 1 —'OKI #A*?~A} tfny^i^-3 — f/v) ffcSfc- 4 -^^/V-O-if 



95 



WO 2004/016587 



• 



PCT/JP2003/010401 




CQ 2 H 



CH 3 




CN 



o=s=o 

i 

OH 



T L C : R f 0.17 n n Tfc/W* : * ? J —}\> : ®£@£= 5:1:1) ; 
5 NMR (DMSO-De) : 8 1.45 (m, 1H), 2.13 (m, 4H), 2.28 (s, 3H), 2.55 (m, 4H), 
2.94 (m, 1H), 3.40 (m, 1H), 3.55 (m, 2H), 4.48 (m, 1H), 4.82 (dd, J=7.78, 4.85 Hz, 
1H), 7.10 (d, J=7.87 Hz, 2H), 7.46 (m, 2H), 8.70 (s, 1H), 9.34 (s, 1H) C 

Hlfeflll 6: (2S) -1- { C(2S, 4R) -4- 



|H«J 1 5 VtZit&VO&m^X&^M 3 (B o c 4fc) -^/V* V V 

15 -t, *«^-a^*#fe. 

T L C : R f 0.21 (@f^rc^/V : @^ : tK= 3:1:1) ; 

NMR (DMSO-dg) : 5 1.46 (m, 1H), 2.08 (m, 5H), 2.28 (s, 3H), 2.56 (m, 1H), 2.65 
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(m, 2 H), 2.90 (m, 1H), 3.45 (m, 11H), 4.48 (m, 1H), 4.82 (dd, J = 7.78, 4.85 Hz, 1H), 
7.10 (d, J = 8.06 Hz, 2H), 7.46 (d, J = 8.06 Hz, 2H), 8.67 (m, 1H), 9.32 (m, 1H) 0 

(i) ~mmmi6 do) 

U H»J 16(1) 3 1 T^atbfc^^l^J®^^ UT/i^fc 0 ) „ 

MMmi6 (1) : 5- { [ (2S) -2-lsTS tfn y 1 — < )V\ 

-N- y i^^- 3 -^/Vtff^VT ^ K • MWM. 

10 

H^J16 (2) : 2- ( (3R, 5 S) -5- { [ (2S) -2-i/T/ 
Ifp y 1 — > f /V] ^7^7i?=/W t°n y 3 — ^/V) T-fe bT5 K • 

15 «#J16 (3) : 2- ( (3R, 5 S) -5- { [ (2S) -2-V-T7 
Ifcry^V-l — f/U] tfoy^^-3 — f/U) -N- 

H»>]16 (4) : 2- ( (3R, 5 S) -5- { [ (2S) 

20 tfn y l — f/w] troy S?^-3 — f/v) -N-^^ 

^U£0IJ16 (5) : 2- ( (3R, 5 S) -5- { [ (2S) -2-iXT/ 
\fX2])i?^- l-^/U] -Zuvft—M t°n y *J>ls- 3 — f /V) -N, N— fcf 
25 ^ ( 2 - h ^rc^/W) TthT5 K • 4 - ^ ?vW<V"t? l/X/^fr l^WM. 
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mrnmi 6(6) : 2- ( or, 5 s) -5- { c (2 s) -2-vr; 
trtn y s?^- 1 t°cz y -j^- 3 — r -n- u - 

5 6 (7) : (2S) -1- ({ (2S, 4R) -4- [2- (4- 

tKn^^!)v?y-l-^/V) - 2 -^-^-y^^/V] t°nyv ? >'-2- 

10 HJfeflill 6 (8) :2-((3R, 5 S) -5- { [ (2 S) -2-*s7S 

if n \)*si,- 1 -^r/v] ^/v-^-zW tray ^^-3 — f/v) -n, n-v 5 

mMMl 6 (9) :2-((3R, 5 S) - 5 - { [ ( 2 S) -2-VT/ 

15 tria y i^^- 1 -^f/v] ^/v^/W y v 5 ^- 3 -^C/v) -n— (^^ 

^/V^/V/Jn=/V) Tir hT5 K • 4-y ^7W*yg ^^/V^^S 

nnWl 6 (10) : 2- ( (3R, 5 S) -5- { [ (2 S) 
y fc> a y 1 — <>V\ -tuviS—M b°n y v^- 3 -4 )V) -N- [ ( 1 

20 r, 5R, 7S) -3-t Ka^-l-7^yf;V] 7tfT^K«4 

7 : { [ ( (3R, 5S) -5- { [ (2S) -2— >T/t?ny 
25 g£gg • 4 — y ^/WO"^;*/^ 
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mmm 1 5 xmmvtc^m^m^x, 3 1 (^y f> • 

T L C : R f 0.19 (g^^^/l" : : tK= 3:1:1) ; 
NMR (DMSO-D 6 ) : 8 1.44 (m, 1H), 2.13 (m, 5H), 2.28 (s, 3H), 2.34 (m, 1H), 
2.65 (m, 2H), 2.94 (m, 1H), 3.39 (m, 1H), 3.55 (m, 2H), 3.73 (d, J=5.95 Hz, 2H), 
4.46 (m, 1H), 4.82 (dd, J=7.87, 4.76 Hz, 1H), 7.10 (d, J=8.24 Hz, 2H), 7.46 (d, 
10 J=8.24 Hz, 2H), 8.28 (t, J=5.95 Hz, 1H), 8.69 (s, 1H), 9.30 (s, 1H) 0 

^jfe^i 7(1) —rnmmi i (2) 

15 HlJS0!Jl 7(1) : [ [ ( (3R, 5S) -5- { [ (2S) -2-i/TS 
t°n ]) Vis- 1 -- fVv] $UVT$=.;V} fc'n V Vis- 3 — 4 M T±^M (^ 

mmmi 7(2) : 3- { c ( or, 5 s) -5- { c (2s) -2—> 

20 TV t°n y i^^- 1 ->f /P] y 3 — f /V) 7-fe^vU] 

T5/} Zfv^l/m.' 4-*^sl"<>' J g>'Xfr*>'W& 



99 



WO 2004/016587 



•r, 



CT/JP2003/010401 



mmmis (2 s) -1- c ur) -a- (^7/^^) -l-^o 



CN 

16 ( 2 ) -c«t ufc>fb^^##M 3 x*m zti&xmt mnfcm 

5 fLTBocftUfc, nhtltc^m (2 5 0mg) SrTHF (2ml) id 
O'Ctftry (0.18ml) ^^t^b y ^^^-n^liTKfe (0.12m 

1) &*P?U m^«ro < c-e2^it#bfco ^ra^^7K^Px.> 

Lfco atl:x-T^-^f^ (5/1) Ti5fc#-U ^JS-fbS-^B o 
10 cffc(156mg) &#fc 0 

T L C : R f 0.35 Qgm^J'A' : BfcBfc : 7K= 3:1:1) ; 
NMR (DMSO-De) : 5 1.56 (m, 1 H) 2.03 (m, 2 H) 2.20 (m, 3 H) 2.64 (m, 3 H) 
15 2.99 (m, 1 H) 3.57 (m, 3 H) 4.50 (m, 1 H) 4.84 (dd, J=7.81, 4.88 Hz, 1 H) 8.83 (s, 1 
H) 9.46 (s, 1 H)„ 

(1) : (2S) -1- [ (4R) -4- (4-VT/-2, 6 

-^f;V7i= /w) -L-^ny/p] t°n y 2 — jfr/u*?^ b V ;v • 

20 4 — ^ ^VV< /V^n 
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mmmi9 cd ~mmmi9 (6 4) 



HWJ19 (1) : (2S) -1- { C (2S, 4R) -4- (2, 

f^iX^^^V) t°n J) v?^- 2 — * /V] top v?>-- 2 - 



10 T L C : R f 0.44 u p : p« ^ / — 9:1) ; 

NMR (DMSO-de) : 5 2.01 (m, 2H), 2.19 (m, 3H), 2.61 (m, 1H), 3.34 (m, 2H), 
3.56 (m, 2H), 3.76 (s, 6H), 4.13 (m, 1H), 4.61 (t, J=8.65 Hz, 1H), 4.85 (m, 1H), 6.66 
(d, J=8.24 Hz, 2H), 7.23 (t, J=8.38 Hz, 1H) Q 

15 HJSM19 (2) : (2S) -1- { [ (2S, 4 R) -4-^^Vt c n 

y 2 — r /v] # t°n y 2 b y ?v • Mmttt 

HJfe^Jl 9 (3) : (2 S) -1- { [(2S, 4R) -4- {3-*h* 
i/7^~;v) y i^>-- 2 -^/V] t°n y 2 -UAstf 

20 = h y . tftgfetft 



5 




HJS^iJl 9 (4) : (2S) -1- { [(2S,'4R) -4- 
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HJi^ll9(5) : (2S) -1- { [ (2S, 4R) -4-t'7x=;V- 
5 3 — (A>\fu V v 5 ^- 2 -> f /V] 
U /V • 

(6) : (2S) -1- { [ (2S, 4 R) -4- (2, 5 -V 

* ^=-;v) t°n y S^- 2 — f /Kl tfn y 2 - 

io iumr— b y • grant 

^JSM19 (7) : (2S) -1- { [ (2S, 4 R) - 4 - bf^—A— 
4 -^T/H^n y S?^— 2 — T/V-] ^/V-tf^/W If n y S?V- 2 b 

y • m&m. 

15 

^IJ60!|19 (8) : (2S)-1-{[(2S, 4R)-4-(3, 4-v> 

G 

20 HJfeflll 9 (9) : (2 S) - 1 - { [ (2 S, 4R) -4- (2, 5-Z? 

h y /v • mmk 

mmMl9 (10) : (2S) -l- { [ (2S, 4R) -4- (2, 4- 
25 h^-y^^—M t°n y 2— 4/^1 fcf n y 2 

h y/p . 
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mmmi 9 (ID :. (2S) -l - { [ (2S, 4R) -4- (3, 4- 
9 J* h *c%/y^—)V) tfn ]) Vis- 2 — < A-] fcfn y 2 

h y a* • mmte. 

5 

HJfi^l 9 (12) : (2 S) -1 - { [ (2 S, 4R) -A-\f^^=-;V 
-2.-4 >v\£n Wis -2.-4 ;v\ %;Vi$~;v) tfn y 2 -v&Aotf- 

b y • %Bfe£fi[ 

10 MMMl 9 (13) : (2S) -1- { [ (2S, 4R) -4- (2 — f V 
^7/V^=: b y ;v • 

^»J19 (14) : (2S) -1- { [ (2S, 4 R) -4- (2, 3, 
^- 2 -#/V3}^ h y yl^ • j&iHg 

H»!I19 (15) : (2S)-1-{[(2S, 4R) - 4 -^at*^ 
fc°n y i^- 2 — f /V] tfn y 2 h y • 4 

»J19 (16) : (2S) -1- { [ (2S, 4 R) -4- (1, 3- 
^i^yi>^r^^—;v- 5 — <;v) tfn y i?^- 2 --^/v-] ^yi^—zW fcfn 
y 2— b y/W • A-* s 5->\"<^ J £ls^?v-fo^'W. 

25 

££tfe08l9 (17) : N- [2- ( (3R, 5 S) -5- { [ (2S) -2 
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-^7yt°a!)^y-l-^/H iJAsHR—jV} tfpr y 3 — T A-) 7x 

•$m®\l 9(18) :4-((3R, 5 S) -5- { [ (2 S) -2-v-T 
5 /Ifny^y-l-^^] fa y 2,-4 )V) -N, N- 

mmmi9 (19) : (2s) -1- { 1 (2s, 4r) -a- ( 4 - 1 k 

m^^— 2, 6 — e?^f;W7i=;v) tfo y 2 — -OKI 

10 t°n y S?^— 2 -^/i^— MJ/v- 4 — ^^-;v^.^^i^^;v^i/^m. 

mMMl 9(20) : (2S)-1-{[(2S, 4R) -4- (4-* b 
dr->-2, 6 -*J*^->V7 fcTn y 2 fc° 

15 

^US0!ll 9 (21) : (2S) -1- ({ (2S, 4R) -4- [4- (^ 
ls*J>vOr*c*/) -2, 6-^f;W7 cn^/v] t°n y >?v- 2— T/W 
/tf~/V) t°n y i?Z/— 2 M)/l" 4 — * =f-}\"<^^7,;Vfo^/W. 

20 

gSJ608l 9(2 2) : 4- ( (3R, 5 S) -5 - { [ (2 S) -2-VT 
/ fcTn y 1 -^yw] Jj;vi$~;v} tfn y i^- 3 — < M - 3 , 5 - 

25 HJS01J1 9 (23) : (2S) -1- ({ (2 S, 4R) -4- [2- (^< 
y^Vt^r^) fc'n y 2 — f /W #/Vt}?=/V) t°n y v 5 ^ 
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mmmi 9 (2 4) : (2S) -1- { [ (2S, 4R)-4-(2-fcK 

HJB^Il 9 (25) : (2S) -1- ({ (2S, 4R) -4- [2-tK 
n^ris— 5 — (^^/V^/V^s^/W 7:c=i/l/| y 2 -^/W $>fr 

fc°c2 U 2 -#/VJtf- h y /V • 4 - ^f;W<yg^/l/*y» 

10 M. 

mMmi 9 (26) : 4- ( (3R, 5 S) -5- { [ (2 S) -2-^T 

/ t°n y >?^- 1 — f M *uv&~m trn y 3 — f /v) -n, 3 , 

5 - b y ^ f/V^^XT 5 K • 4 ^/W^if^;*.^*;:/^^ 

15 

9 (2 7) : 4- ( (3R, 5 S) -5- { [ (2 S) -2-VT 
yfaU^y-l-^/l'] #/vtfe~/W fcfn y 3— f/W) -N, N, 

20 HifeMl 9 (28) : (2S) -1- { [ (2S, 4R) -4- (4-tK 

/wt}?~ h y /v • 4 f/i^y^^^^yifefi 

HiMl 9 (29) : (2S) -1- { [ (2S, 4R) -4- (3-tK 
25 ^^;v) fcTny^V-2 — i )V\ tTn y ^v- 2 
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mmmi 9(30) : 4- ( or, 5 s) -5- { [ (2 s) -2-^t 

J fc°n ]} 1 -4)V\ fcfn V - 3 , 5 - 

5 

mMMl9 (31) : (2 S) -1- { [ (2 S, 4R) -4- (2, 6- 

10 I»M19 (3 2) : (2 S) -1- { [ (2 S, 4 R) - 4 - (2-7/V 
v^- 2 b y • 4 — * ^w^-tfV.XA'jfcvSklft 

mmmi 9 (33) : (2 s) -1- ({ (2s, 4r) - a- u- (t 

15 Kn^f;V) -2, fcfn y e?^— 2--C/W # 

/w^^/v) t°p y >?^- 2 — ^/wjK— h y • 4 — * ^vw*!^ v^/v^In^ 
mm 

»a 9 (34) : (2S) -1- ({ (2S, 4R) -4- [4- (^ 
20 b^S^^/l') -2, 6-^f^7x-^] n y i?^— 2 — f/V} 

tf?~/v) t°n y 2 h y /v • 4 -^fMyfy7;v*yi 

9 (35) : (2S) -1- { [ (2S, 4R) -4- (2-^b 
25 *ri/- 4 , 6 -i?;* f;V7x-;P) fc'cr y 2 — ( tV\ jjfrtf—M fcf 
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mmmi9 (36) : (2S) -1- { C (2S, 4R) -4- (4-trK 
n 2, 3 , 6-hV * ^)Vy*L~>V) y 2 -^/V] luvR 

~M trn y >?^- 2 b y ^ • 4 — ^ ^/i^v-gj^/vjfcvafcjfi 

5 

HJ£#!|19 (37) : (2S) -1- { [ (2S, 4R) -4- (2-fcK 
ndri/-4-^ b=^>— 6 — ^f-jV^^^V) tfn y 2 — ^/V] #/V 

t°n y 2 MJ;l/- 4 - * f-A^O^HlsXA'ifr ^ 

10 

»J19 (3 8) : (2S) -1- { [ (2S, 4R) -4- ( 4 — t K 

y v 5 ^- 2 -^/v/j?^ h y /v • 4 - ^ ^/^v-^^^/w^^^ti 

15 H%ttU9 (39) : (2S) -1- { [ (2S, 4R) -4- (3-tK 
n^y-2, 4, 6 - h V * ?-;V7^~;V) tfa y 2 — f /W] 

=/W fcTu y 2 -^77V/J?= h y /V • 4 — ^ ^/W^if ^^/V^^ii: 

H«U 9 (4 0) : (2S) -1- { [ (2S, 4 R) -4- (4-fcK 
20 n^ri/-3, 5 — S?^ *f-;V7^~ ?V) \fn ]} i?^- 2 ?V\ ^/Vtf^/V} 
tf n y 2 h y /V ♦ 4 — ;* fA^^y^^*y|fci 

(4 1) : (2S) -1- { [ (2S, 4R) -4- (4-tK 
n^-2-^ h^riX- 6 - ^f;V7i^) tf n y 2 ->f/Kl 

25 fc°cr y S?^- 2 h y yl^ • 4 - ^vW^-tf^/Vtf; 
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mmmi9 (42) : (2s) -1- t c (2s, 4r> -a- (2-^ 

jv— 6 — * ^;\y-7 en =-;v) tf n y 2 - ;v] # /lotf^/V} ifn^^y 

- 2 -#/t^~ h!/;u- 4 - ^KttL 

5 

'gmmi 9 (4 3) : (2 S) - 1 - { [ (2 S, 4R) — 4— (3-tK 
n^-2, 6-i?*f/V7ai—/l') tTp y 2— f/V] 

trn y ^^-2-^/v^n h y/v • 4-^^v^<^^^^7^^mM 

10 HJfe^ll 9 (4 4) : (2S) -1- ({ (2S, 4R) -4- [4- (2 
-t Kn^ri/^ h^iy) -2, 6 ^71-^] fcfny^V-2-^r 
/V} ^/V^=/u) tf n y x/l/— 2 h y j\s • 4 — <?vv<vif 

15 HlfcMl 9 (45) : (2S) -1- ({ (2S, 4R) -4- [4- (2 
-^h^r^^h^r^) -2, 6-^f;V7x^;P] tfny^?>-2 — f/W 

20 H»J1 9 (4 6) : (2 S) - 1- { [ (2 S, 4R) -4- (4-t K 
n^->-2, 6-^ h^i/?^—^) Ifay v?^-2— f/V] ^/V^/W 

tf o y i^v- 2 b y • 4 -^/i^vif i/^/VTft:^^ 

»J19 (47) : (2S) -1- { [ (2 S, 4 R) -4- 
25 3rf - 2 - t Ko^>- 6 -^/I^a^/lO tf n y ^>-- 2 — f As] 

tf>=/W tf n y >^^- 2 h y /v • 4 fMy-gy^^^yi 
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MMMl 9(4 8) : (2S)-1-{[(2S, 4R)-4- (2-^ 
/v- 4 - 1 Kn ^^y- 6 - ^ f ;V7 x=;v) fc°n y — f/Kl #71^ 

H»J19 (49) : N- [4- ( (3R, 5 S) -5- { [ (2S) -2 
t°n y l — f /v] 777V3tf~7W fcTn y 3 — f/V) 7^ 

10 

mfe^Jl 9 (50) : (2S) -1- ({ (2 S, 4R) -4- [4- <cr 

<4M fussR—AA y v^^-- 2 h y • 4 f-A^isH v 

15 

l&Hf&ftl 19 (51) : (2S) -1- [ ( (2S, 4R) -4- {4- [3 

^- 2 — f 7V) #71^—717] bfn y 2 b y ;v • 4 -p< ^7V 

/U# V^J^ 

20 

MW19 (52) : (2S) -1- { [ (2S, 4 R) -4- (2, 6- 

i^cn 4 — fc Kn^^^rc^/V) fc'n ]) 2 — f 7l^] 

t°n y S^- 2 — 7771^= MJ/l" 4 -7* ^/V^O-^i/^/V^c^^^ 

25 HJfeMl 9 (53) : (2S) -1- { [ (2S, 4R) -4- 

^i/- 4 - 1 Kp ^i/- 6 - ^ 7^/V7 x^/V) bf xi y 2-^T/V] 77 7^ 
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mmmi 9(54) : (2S)-1-{[(2S, 4R) -4- (2-kK 

£Sfi£0!il9 (55) : (2S) -1- { [ (2 S, 4 R) -4- (4-fcK 
10 v*cZs-2 — i y^X2^^-Q-^^;vy^=-jV) tfn ]) Vis- 2 —< f/U] 
%;Vi$~M tfn y 2 -Jj;Vi$.~ Y V ;V • 4 — p* 9vW<^1? V^/V^ 

MMM 19 (56) : (2S) - l- { [ (2S, 4R) -4- ( 2 -p< h 
15 1 -^"7f-7^) y v?^- 2 ->f fc: 0 n y v^- 2 

HJfcflll 9 (57) : (2S) -1- { [ (2S, 4R) -4- (4-tK 

20 tf~M t"p y i?^- 2 > y a* • 4 -p« ^/w<:/if i^pv*:/^ 

SStfefll 19 (58) : (2S) -1- { [ (2S, 4R) -4- (3, 4 - 
iPH Ko^i/7i-;V) t°n y 2 -^Pt'] #Pl^~PV} t^n y i^V- 

25 2 h y • 4 - ^ ^-/U^<^^^/V^^m& 
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mmmi 9 (59) : (2s) -1- { c (2s, 4R) -a- o-t k 

nariX-2-^ h^rf— 6 -^Ws^v)' tfn y i^— 2-^f/V] 37A- 

#e~/v} t°n y sjv — 2— ^a**^ h y A' • 4 -^f-zi^y^^^ys 

5 

gjfcftll 9 (60) : (2S) -1- ({ (2S, 4R) -4- [4- (-< 

/v} tfA'tf—A') fay 2 -#A-^~ b y A- ♦ 4 f-A^O^lsx 
A'^^g 

10 

HJ£0!|19 (61) : (2S) -1- { C (2S, 4R) -4- (5-tK 

y i?^— 2 b y a- • 4 -^^•/v-<>'^v^/v*^^ 

15 IHWJ19 (62) : (2S) -1- { [ (2S, 4 R) -4- (5-kF 
n df-i/- 2 )\>) tfn y i?^- 2 — - Y A-] %jv?$~;V} y 

2 4 -p< ^A^:/if ^^A^V^^ 

^WJ19 (63) : (2S) -1- { [ (2S, 4 R) -4- (3-tK 

20 tt^-y-2-^^^y^=-M y s?^- 2— -ya-] ^a-j^—a-} y 
2 -#a-#~ b y a- • 4 ^w^-tfi/^A-jft v^ii 

9 (64) : (2S) -1- ({ (2S, 4R) -4- [3-tK 
nd^-4- (2-t Kn=3r^ai h^iy) AO t°n y 2 — 'fA-} 

25 %;vm~;V) \?v y 2 Y V A- • 4 ^A^V-Jf^A-* 
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mMM2 0 : [3- ( (3R, 5 S) -5- { C (2 S) -2-WV t°n 

y 1 — f/v] #/k/£;=vW tf n y i^^- 3 -^/v) y^s^-zs] • 



ilil9 (2 9) X-mZk^frik&Wt (IA-255) SrffiV^#%M 3 "C^£ 
tb^^^P^l-^UT, BocMffCo Wocfr (2 3 0mg) 
£pt^yloc?w-$r (3ml) fc?£#PU ^m^y^^. (4 14mg) *3 
it^n^^^A- (0.29m 1 ) -gr^Px., 1 R#P^3S?5fSUfCo KJtf? 

— (^^V : ^m^;V= 1:1) 1?KI»U «l©fb-&4& (3 0 8mg) 

15 T L C : R f 0.39 (H^^^/V : : tK= 3:1:1) ; 

NMR (DMSO-De) : 5 1.81 (m, 1H), 2.14 (m, 4H), 2.28 (s, 3H), 2.94 (m, 1H), 
3.24 (m, 1H), 3.59 (m, 4H), 4.60 (m, 1H), 4.67 (s, 2H), 4.85 (dd, J=7.96, 4.85 Hz, 
1H), 6.82 (dd, J=8.51, 2.29 Hz, 1H), 6.92 (m, 2H), 7.10 (d, J=8.06 Hz, 2H), 7.26 (t, 
J=7.96 Hz, 1H), 7.47 (d, J=8.06 Hz, 2H), 8.95 (m, 1H), 9.52 (m, 1H) 0 




5 



CN 



20 
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mmmzo (d ~mm®\2 0 (6) 

mifoWZO (1) : [4- ( (3R, 5S) -5- { [ (2S) -2-i/T 

s j b°n y w- 1 -4jv\ t?a y 3 — r/v) 7x^v] 

mmmzo (2) : 2- [4- ( or, ss) -5- { 1 (2s) -2- 

i/T J y v>^- 1 /v] t?n y 3 — f )V) 7x; 

^»J2 0 (3) : [4- ( (3R, 5S) - 5- { [ (2S) - 2 — *>T 
y bT n y v?V- 1 -> JVK] fcfn y 3 -JM - 3 , 5 - 

15 

HJfc#<j20 (4) : 2, 2' - [ [4- ( (3R, 5 S) -5- { [ (2S) 

-l, 2-7^^1^^] tr* 0*-^) ] s?BB* • 4-**5-A"<'y"gi/*n' 

20 

HJ£#!)2 0 (5) : [4- ( (3R, 5S) -5 - { [ (2S) - 2 — >T 
/ tfn y 1 — UV\ ^/vtfwW tfn y s^-3— ' <;v) V 

25 IHWJ20 (6) : [4- ( (3R, 5S) -5- { [ (2S) -2-i"T 
J bfo y W— 1 — f/l/] tfn y -3, 5- 
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mMM2 1 : 4 - [4- ( (3R, 5 S) -5- { [ (2 S) -2— >T/ 

5 ~yWk • 4-*?-A^z>"&i'XA'*>'WtXBi 



T L C : R f 0.24 n n sivl^A : * $ / — /V= 9:1) ; 
10 NMR (DMSO-De): 5 2.02 (m, 7H), 2.28 (s, 3H), 2.36 (t, J=7.32 Hz, 2H), 2.91 
(m, 1H), 3.18 (m, 1H), 3.53 (m, 4H), 3.95 (t, J=6.50 Hz, 2H), 4.59 (m, 1H), 4.85 (dd, 
j=7.87, 4.76 Hz, 1H), 6.90 (d, J=8.79 Hz, 2H), 7.10 (d, J=8.06 Hz, 2H), 7.24 (d, 
J=8.79 Hz, 2H), 7.46 (d, J=8.06 Hz, 2H), 8.91 (m, 1H), 9.49 (m, 1H) 0 

15 HW!l2 1 (1) :trans-4-[4-((3R, 5S)-5-{[(2 
S) -2-vr/bTny ^^-l-^T/v] bfn9i?y-3— f 

until 



H%M2 2 : ^^W- ( (3R, 5 S) -5- { [ (2 S) -2-^T/fc 0 



HOOC 




OH 



20 
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O 



5 $^bfc 0 mhflti^m (200mg) <£>cc* / — /V (2ml) ^{31 p 
- M/ct^A^VlfeljfcfrJlfe (1 1 9mg) &M%-, m&yo* 4\&fflMffi 

4mg) ^r#fc„ 

T L C : R f 0.50 n u ^VA \ J —)V= 5:1) ; 
10 NMR (DMSO-D 6 ) : 8 1.18 (t, J=7.14 Hz, 3H), 1.46 (m, 1H), 2.01 (m, 2H), 2.17 
(m, 2H), 2.28 (s, 3H), 2.63 (m, 4H), 2.96 (m, 1H), 3.40 (m, 1H), 3.55 (m, 2H), 4.06 
(q, J=7.14 Hz, 2H), 4.47 (m, 1H), 4.83 (dd, J=7.78, 4.85 Hz, 1H), 7.10 (d, J=8.06 Hz, 
2H), 7.46 (d, J=8.06 Hz, 2H), 8.72 (s, 1H), 9.31 (s, 1H) 0 

15 mm2 2 (1) 4- [4- ( (3R, 5S) - 5- { [ (2S) 

20 IHJ&M2 3 : (2S) -1- [ (4R) -4- ( 2 - Kn ^ai^AO - 
L y /v] \fn y 2 — ^/i^— MJ;V" 4 — ^ ^/w^if^^/i" 
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CN 



5 T L C : R f 0.20 n P /fcA-A : p< ^ / — /V- : gfcife= 8:2:1) ; 

NMR (DMSO-De) : 6 1.39 (m, 1H), 1.55 (m, 2H), 1.72 (m, 1H), 2.02 (m, 2H), 
2.18 (m, 2H), 2.28 (s, 3H), 2.67 (m, 1H), 2.87 (m, 1H), 3.41 (m, 3H), 3.57 (m, 2H), 
4.00 (m, 1H), 4.43 (m, 1H), 4.82 (dd, J=7.69, 4.76 Hz, 1H), 7.10 (d, J=8.06 Hz, 2H), 
7.46 (d, J=8.06 Hz, 2H), 8.67 (s, 1H), 9.29 (s, 1H) C 

10 

211603 2 3 (1) : (2S) -1- [ (4S) -4- 

t:W) -L-^ny/V] t°n JJ ^V- 2 ^ • 4 - ^ f ^-O' 

3 9 4 0 4 1 — 2 3 "C^ $ 1 

nn&\2 4 (1) ~^»!I2 4 (2) 

###i4 lxm^itit^m^m^x^nms 8 (b) (^st57^= 
20 uT<Dik&yo%nfr 0 
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mmm24 (1) : (2S) - 1 - { (4R) -4- [2- 

a^/^r^) ^-^->v\ - l -:/n y M t°n y ^ v- 2 -^/uaffs. MJ /v • 



5 T L C : R f 0.45 n n jJWA : ^ ^ / —/V : tK= 3:1: 0.1) ; 

NMR (DMSO-D 6 ) : 8 1.48 (m, 1H), 1.82 (m, 2H), 2.02 (m, 2H), 2.16 (m, 3H), 
2.28 (s, 3H), 2.70 (m, 1H), 2.95 (m, 1H), 3.41 (m, 1H), 3.57 (m, 3H), 3.88 (m, 2H), 
4.46 (m, 1H), 4.83 (dd, J =7.96, 4.85 Hz, 1H), 6.66 (m, 2H), 6.73 (m, 2H), 7.10 (dd, 
J=8.06, 0.55 Hz, 2H), 7.46 (d, J=8.06 Hz, 2H), 8.71 (s, 1H), 9.29 (s, 1H) D 



^l»H24 (2) : 4- [2- ( (3R, 5 S) -5- { [ (2S) -2- 
v-T/ fcfn y S?^— 1 -^T/V] t°n y ^h=^ 

15 H»J2 5: (2 S) - 1 - [ (4R) -4- (2-7« h^iX^^/V) ~L 

-^u y a-] t°n y 2 -#/v/£~ b y • 4 f-A^om'XA'ft 




CN 



10 
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HN 




CN 



03*m4lX*m&Lfr4k<&W (15 0mg) ©7"feh= b V A> (2ml) 
mfcfcmVlb*?-^ (0.14ml) &&TfmftM (D (5 16mg) SrflPx., 

U ^^^—TA^W (I2 6mg) £r#fc 0 ^-a-ftSrffiV^^Jfe^J 1 4 

TLC : R f 0.35 n n : ^ ^ 7 —A' : Sl?lfc= 8:2:1) ; 
NMR (DMSO-D 6 ) : 5 1.40 (m, 1H), 1.63 (m, 2H), 2.02 (m, 2H), 2.19 (m, 3H), 
10 2.28 (s, 3H), 2.65 (m, 1H), 2.88 (m, 1H), 3.22 (s, 3H), 3.33 (m, 3H), 3.54 (m, 2H), 
4.44 (m, 1H), 4.82 (dd, J =7.69, 4.76 Hz, 1H), 7.10 (d, J=7.69 Hz, 2H), 7.46 (d, 
J=8.06 Hz, 2H), 8.68 (s, 1H), 9.29 (s, 1H) Q 

Hl«2 6 : [2- ( (3R, 5S) -5- { [ (2S) - 2 - ->T / fc° n 

15 y v^- 1 — r^] ^/i^^w s?^- 3 — r^) ^ t^v] • 

4 ^/v^^^^^^WM. 
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##094 0-QWk\^tci\^m (4 6 0mg) (Di??uxi*?^ (3ml) 
^{C^D^it-yf/V (0.57m 1 ) , WLm*MT h^Zf^T^—V 
A (4 4mg) *5£tM 0%7kMS# V ^AtK^ (1ml) %MtL, 

-Zf^-jv^^jv (2 9 0mg) 3r#fc 0 *{b^^^fflV^Tll^^i^|l 4T?^ 

TLC:Rf 0.23 n n7jvW» : ^ / — ;V : ^$?= 3:1:1) 
10 NMR (DMSO-De) : 6 1.42 (m, 1H), 1.65 (m, 2H), 2.10 (m, 5H), 2.28 (s, 3H), 
2.69 (m, 1H), 2.89 (m, 1H), 3.50 (m, 5H), 3.99 (s, 2H), 4.44 (m, 1H), 4.82 (dd, 
J=7.87, 4.58 Hz, 1H), 7.10 (d, J=8.24 Hz, 2H), 7.46 (d, J=8.24 Hz, 2H), 8.67 (s, 1H), 
9.29 (s, 1H) 0 

15 MMM2 7 : (2S) -1- [4- (17 ^ / ^/V) /nP/V] fc 0 * P 




CN 



###!J3 l-VM3£Vtz.4k&W&m^T. ##09 3 9— ##094 0— ##09 
1 1 -»##0!I 4 1 ->##09 3 8(b) (4 - t: Ko^^ ^&<Dftt> Y) \Z. 
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T L C : R f 0.60, 0.53 vx u ^/WA : * * / — ;V= 5:1) ; 
NMR (DMSO-De) : 6 1.76 (m, 1H), 2.10 (m, 4H), 2.29 (s, 3H), 2.82 (m, 2H), 
3.27 (m, 1H), 3.45 (m, 2H), 3.60 (m, 1H), 4.06 (m, 2H), 4.59 (m, 1H), 4.76 (m, 1H), 
6.95 (m, 3H), 7.09 (m, 2H) ,7.28 (m, 2H), 7.53 (d, J=8.24 Hz, 2H), 8.92 (s, 2H) 0 

H»!|2 8 : (2S) -1- [4- h*^*^) -L-T'nD/V] tf 

OH 

i 




T L C : R f 0.30 P n /jv^i* : * ? / — /V= 5:1) ; 
NMR (DMSO-D 6 ) : 5 1.63 (m, 1H), 2.06 (m, 2H), 2.24 (m, 2H), 2.29 (s, 3H), 
2.65 (m, 2H), 3.13 (dd, J=11.44, 7.41 Hz, 1H), 3.29 (m, 3H), 3.38 (m, 3H), 3.57 (m, 
15 2H), 4.50 (m, 1H), 4.82 (m, 1H), 7.08 (d, J=7.69 Hz, 2H), 7.52 (d, J=8.06 Hz, 2H), 

i- 

8.90 (s, 2H) e 



mum 2 9 (i) ~mmM29 (19) 

20 fc 0 
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mmm29 (d : (2s) -1- { c (2s, 4s> -4- u-*^» 




5 TLC:Rf 0.37 (^on*M : ^^/-;V=9 : 1) ; 

NMR (DMSO-De) : 5 1.49 (m, 1H), 1.99 (m, 2H), 2.16 (m, 2H), 2.25 (s, 3H), 
2.55 (m, 2H), 2.72 (m, 1H), 2.95 (m, 1H), 3.23 (m, 1H), 3.51 (m, 3H), 4.43 (m, 1H), 
4.82 (dd, J=7.83, 4.81 Hz, 1H), 7.10 (m, 4H), 8.71 (m, 1H), 10.43 (m, 1H)„ 

10 mMM29 (2) : (2S) -1- { [ (2S, 4 S) -4- (4-^do 

by/w^m 

H»J29 (3) : (2S) -1- { [ (2S, 4 S) -4-^^-2-^T 
n h y ;V • ttgHft 

^JfeM2 9 (4) : (2S) -1- { [ (2S, 4S) -4-^0^-2- 

-fy-i-^f/nfny^y-2 — r/i/| ^/^—zw tfa y 
20 a?- h y ?v • tfu&g 
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mM&\2 9 (5) : (2S) -1- { [ (2S, 4 S) -4-^^;Vt°n 

y 2 -4^1 x/i'TS—M t°n y 2 v y /V • 

H1fe#|2 9 (6) : (2S)-1-{[(2S, 4R) -4-v^n — ^ 

5 ;i/t 0 py^y-2-^;i/] t°c y 2 h y ^ • 

H}&#!!29 (7) : (2 S) -1- { [ (2S, 4 S) -4- (4-^77 
^V^/V) t?n y 2 — T/W] #/l"^~/W tfn y v>^- 2 -#/Vt£:=: 

10 h y yv • 4 - * *?-n"< ^if V* ^WM. 

Hl«ij29 (8) : (2S) -1- { [ (2S, 4 R) -4- (2-T*^ 

y /l^ • 4 — ^ ^-/WSV-g ^^ig 

15 

9 (9) : (2S) -1- { [4- (2, 2 - ^W^n \£>V) 
\?v y i^V- 2 — <>V\ *);Vi$~jV} h?n y i?^— 2 h!J;W- 4 

20 HWU2 9 (10) : (2S) -1- { [4- (1, 3 — <V^^^y — 
;v- 5 — T/v^ ^-)V) fcfcx y 2 -> <M fcfn y 2 

-#/l^;=: b y )V • 4 -^^y^^^^/W^^^ 

H»J2 9 (11) : (2 S) - 1 - { [4- (1 , 3— O-^^y— 
25 ;v- 4 --f /V;* ^/v-) tfa y 2 -^/v] /W tfu y s?^— 2 

-;*7/Wj<~ h y • 4 ^/W^if^^A-^^^ 
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$mM2 9(12) :N-{4-^PO-2-[((3S, 5S)-5-{[(2 

;v) **f-?V\ Vz^—M ^ ^ V7 5 K • 4 - ^ 

5 l/W&L 

mmM2 9 (13) : N- {2- [ ( (3 S, 5S) -5- { [ (2S) - 
2 - %/T J tf n V 1 $uvi$~;v} ]) 3 ->f A) * 

10 

HWJ2 9 (14) : (2S) -1- ({ (2S, 4S) -4- [ (2E) 

15 HWJ2 9 (15) : (2S)-1-{[(2S, 4S)-4- (l/?*^ 

n y ^V- 2 -#A3js~ b y /V • 4 ^^V^V^/^^V^I^ 

HJSM2 9 (16) : (2S)-1-{[(2S, 4S) -4- (V* O'* 
20 ^S?- 1 -31V- 1-^Ap^A) t°n y v?V- 2-^fA] fc° 
n y i?V- 2 AtK~ h y /V • 4 — ^ ^VW< Vif V^Aofcl'MfeSft 

H»J2 9 (17) : (2S) -1- { [ (2S, 4S)-4- {^0*7 
;V*vO'*?A>) t°n y v?V- 2 — f A] HArt^A") t 9 ^ y 2 
25 b y ;v • 4 3vv< 
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mmM2 9 (18) : (2S) -1- { C (2S, 4S) -4- isfV 
* fc°n y 2 — ( >V\ %;ViS~M tfn ]) 2 b 

5 llJ£0iJ2 9 (19) : (2S) -1- { C (2S, 4S) -4- 

y 2 b y /v • 4 - ^ ^vv<^-£ v^/vtJn 

^»j3o (i) ^mmmso o) 



mmm30 (1) : (2S) -l- C (2S, 3aS, 7aS) * t 

Kn - 1 H — f ^ K— /V- 2 — f t:°n y i?^- 2 -#/vtf^ 



T L C : R f 0.54 (^ n n : S — /V= 9:1) ; 

NMR (DMSO-De) : 5 1.44 (m, 7H), 1.85 (m, 2H), 2.01 (m, 2H), 2.23 (m, 3H), 
2.28 (s, 3H), 2.48 (m, 1H), 3.56 (m, 3H), 4.47 (dd, J=7.69, 3.66 Hz, 1H), 4.81 (dd, 
20 J=7.69, 4.76 Hz, 1H), 7.10 (d, J=8.06 Hz, 2H), 7.46 (d, J=8.06 Hz, 2H), 8.09 (m, 1H), 
9.59 (m, 1H) 0 



OH 




CN 
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mMMSO (2) : (2S) -1- (t^tFn^n^ Cb] fcTn 

— /v- 2 — ^/v^/v^^/W trn y 2 -^/w}?— by • 4 — * 

mmmSO (3) : (2S) -1- { [ (2S, 4S) -4- (1-KKb 



io in»j3i (i) -mmmsi (2) 

##M2 9-»^tWll (1) T^^tbS^fei^^f^UT. 
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